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Preface 

The purchase and sales plans of the firms are not independent 
of one another, for firms buy in order to sell. The sums of money 
that they earn by selling the goods they produce are used directly 
or indirectly to pay for the things they require to assist in their 
production and sale. We would expect, too, some relation be- 
tween the plans of households and those of firms. The things 
that firms plan to sell must be similar to those which households 
plan to buy, and the things that firms plan to buy must be more 
or less the same as the things that households or other firms are 
planning to sell. 

In a free world the implementation and revision of these plans 
affect almost all facets of human life and endeavour. As econo- 
mists, however, we are primarily interested in how these plans 
determine both relative prices and price levels. As firms and 
households act on the plans they have made, the relationship be- 
tween prices may alter: butter may become more expensive than 
nails or bread less dear as compared with jam. And almost all 
prices might rise as they have done since 1939, or fall as they did 
in the early i93o’s. These twin effects are inextricably and indis- 
tinguishably linked together, but if we are to grasp their nature 
we must examine each in isolation. In this book we are pri- 
marily concerned with the determination of the relationship be- 
tween the prices of the things that are bought and sold. 

This book is intended as a text-book for students who are 
planning to specialise in economics. I have tried to state all the 
assumptions explicitly and to keep the analysis rigorous. The 
analysis may oc casionally seem to be a trifle self-conscious, for I 
believe that it is important for students to lear 1 not only what 
economists do but why and how they do it. There arc frequent 
summaries of the analyses, and I hope that these will be more 
helpful than they are tedious. I do not think that there is any- 
thing that is original in the contents of this book 1 , but there may 
be some originality in the form in which they are presented. 

In elaborating the theory of relative prices, I have used only 
the traditional tools of analysis. While these tools are suffering a 
rapid obsolescence, they still do a better job than the prototypes 
of the tools which may soon supplant them and which are 
briefly described in the final chapter. It is not improbable, 
however, that were this book being written five or ten years 
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CHAPTER 1 


The Purchase Plan of the Household 

T he economic unit for the purchase of the goods and 
services of everyday consumption is the household. It may 
contain only a bachelor buying for his own immediate 
needs, or a family with the wife or husband buying on behalf of 
all. It may be an orphanage or a boarding school with some 
official devoting his whole time to acquiring goods for the sus- 
tenance of the inmates. Ii respective of the size of the household, 
some individual must decide what goods to buy and how much 
to buy of them. 

Let us illustrate the content of the household’s purchase plan 
by taking a typical housewife, Mrs. Smith. She plans to make 
the following purchases during the week that lies ahead of her: 
2 pounds of butter at 4s. per pound; 10 loaves of bread at 6d. 
per loaf; 2 pounds of apples at is. 6d. per pound, and a whole 
host of other items, the total cost of all of them adding up, say, 
to £7 10s. 5d. Mrs. Smith, of course, need not write out her pur- 
chase plan in full. She may not even think it out in full: rather, 
her plans may only app' ar in the act of purchase. If lack of time 
or the usual housewife’s worries force her into the latter cate- 
gories, then we can never know her plans directly. We can only 
construct the plan from h<r observed purchases bv assuming 
that she always buys what she wants. The implications of this pis 
aller for the science of economics will be explored later in this 
volume. 

We can gain anonymity for Mrs. Smith (or at least make her 
more anonymous) and gain generality for our treatment, if we 
state the purchase plan of the typical household algebraically. 
Wc shall use ‘ p 5 to represent price, and V to represent quantity, 
and the subscripts 1, 2, 3, ... n, to designate particular commo- 
dities. Thus, p x . q x would mean the quantity of good ^bought 
multiplied by the price per unit of good X — in other words* the 
sum of money that the household plans to spend on buying good 
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2 Price Theory 

X during the week that lies ahead. The complete purchase plan 
of the household would then be as follows: 


Pi • ?1 +P2 • ? 2+/>3 • ?3 + •••/« • Qn—c 3 

where V is the total sum of money that the household plans to 
spend on the purchase of all goods and services during the week. 
By expressing the household’s pui chase plan in this way, wc are 
not introducing mathematics; rather, we are merely translating 
a statement in the English language into symbols, in the same 
way as wc might translate it into French or Gaelic. It is con- 
venient for us to do so; it is also fashionable. 

Of all the elements of this purchase plan, the prices are 
generally fixed by the market or by the seller: they are usually 
beyond the control of any housewife. If Mrs. Smith wants the 
good, she must pay the price that is asked; if she cannot pay the 
price she cannot have the good. This has not always been so, nor 
is it yet the rule in all places. In the early nineteenth century in 
Western Europe prices were a matter for bargaining between 
the shopkeeper and the individual customer. In middle eastern 
bazaars, prices arc still a matter tor haggling. Even in modern 
industrial economies, some prices are still arrived at in that kind 
of way. In this and in the next chapter, despite these exceptions, 
wc shall assume that each household faces given prices for the 
things that it wants to buy, and that these prices cannot be 
altered by its own efforts. 

The other elements in the purchase plan — V and the quan- 
tities purchased — are within the control of the household. The 
planned consumption expenditure — V — fori the week ahead 
will depend, at least, on the following things. First, the income 
of the household: the more the members of the household earn, 
the more can the household afford to spend, and vice versa. 
Whether or not the planned consumption expenditure is related 
to the income actually earned during the previous week, or to the 
income that the members of the household expect to earn during 
the week that lies ahead, is a question of fact. If income is stable 
from week to week it does not matter which of these we assume, 
for they will both give the same results; when income is changing 
from one week to another, we shall assume that the former rela- 
tionship obtains. We shall view the members of the household 
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as working from Monday to Friday, and then receiving pay- 
ment for their work. The housewife’s planned purchases for the 
following week then depend on the sums of money that she re- 
ceives on Friday. Secondly, each week’s income may be supple- 
mented by money that has been left over from the incomes of 
previous weeks. These bits of income that have not been spent, 
we shall call savings. Or this money may have been bequeathed 
to the household by late relatives, who accumulated it by re- 
fraining from spending all their incomes. No matter where they 
come from, and no matter how they are held — whether in 
stockings, or in the Post Office Savings Bank, or in a current 
account at an ordinary commercial bank — such sums can 
clearly be used to finance current consumption expenditure in 
excess of income. Thirdly, the household could get money to 
spend on the goods and services of everyday consumption by 
selling assets owned by its members, or by borrowing money on 
their security. For most households the first of these — wages or 
salaries or othei income — is the most important determinant of 
planned consumption expenditure. It is generally only in excep- 
tional circumstances that recourse is had to savings, or to the 
sale or mortgage of houses or furniture or other assets owned by 
the household. In this chapter we shall assume that the household 
has already decided how much to spend on buying goods for 
everyday consumption during the week that lies ahead:* that is, 
we shall suppose that V is given. 

Having decided on tho amount that it will spend, and given 
the prices of the things that it wants to buy, the household must 
decide what quantity of each good to buy. With any given sum 
of money and afrany given set ol prices, a household could buy 
an infinite number of different combinations of goods and ser- 
vices. For example, if the household planned to buy only two 
goods, namely, bread and apples, priced at 6d. per loaf and is. 
per pound respectively, and if it planned to spend £i on buying 
these, it could buy 40 loaves, or 39 loaves and | pound of apples, 
or 20 loaves and 10 pounds of apples, and so on virtually ad 
infinitum . The only condition to which each combination of 
bread and apples must conform is that its total cost must add up 
to £i 9 the household’s planned consumption expenditure. Of all 
these possible combinations of bread and apples the household 

* This decision is described later, in Chapter 6. 



4 Price Theory 

must choose one. The combination which the househpld chooses 
is its purchase plan for the period in question. 

Every household makes this choice. As economists, we cannot 
explain why a household prefers the chosen combination to all 
others. We merely accept that in deciding on its purchase plan 
the household, in the light of the desires of its members, chooses 
those of the goods that it can buy that will satisfy these wants 
most fully. We may speak of the chosen combination as being that 
which maximises the household’s satisfaction or welfare or ophel- 
imity. By doing so, however, we are not providing a reason for the 
household’s actions; rather, we are merely saying in a different 
way that the household chooses that combination of goods and 
services which it prefers to all others. Economists leave the quest 
for a reason for a household’s choices to other disciplines. They 
leave also to those whose peculiar concern it is the task of passing 
judgement on the desirability of the household’s choices from 
the moral, aesthetic, ethical, racial, or any other point of view. 

We have now described the purchase plan of a household. It 
will have the following general form: 

Pi • ?1 ^ P% • ?2 + Ai • ?8 + • • * P n • ? n “ 

On the basis of our general observations of economic life, we have 
assumed that the prices Qf all the things which it buys are given 
to the household. From our knowledge of the economic be- 
haviour of the household, we have assumed that the decision as 
to the size of V, the planned consumption expenditure, precedes 
the decision as to the quantities that will be purchased. With the 
given sum of money V and at the given prices, the quantities 
of the different goods that are finally chosen aie those that the 
household prefers to all others. That is all that we as economists 
can say about the nature of the purchase plan of the typical 
householders. 

In the ordinary course of economic activity, however, the pur- 
chase plans of the individual households change from time to 
time. First, the plans may be revised because the household’s 
income changes and therefore makes possible a change in the 
planned consumption expenditure. Second, the plans may be re- 
vised because the prices of some or all of the things that the 
members of the household would like to buy change. Third, the 
plans may be altered because the household changes its mind 
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about the combination of goods that it prefers even though their 
prices and its income have remained the same. If we are to 
explain the course of economic activity and especially why 
prices change from time to time, we must discover how the 
purchase plans are altered when such changes take place. Fur- 
ther, a knowledge of why and in what way purchase plans are 
levised is indispensable if our analysis is to assist administrators 
in formulating economic and social policies. If social opinion 
holds that the effects of alcohol on the individual organism and 
on society are undesirable, the government may feel impelled 
to induce households to modify their purchase plans so that less 
alcohol is consumed. It may, of course, seek to do this by pro- 
hibiting the manufacture and sale of alcohol; or it may pursue 
the same aim by methods, such as an excise tax, which place 
less restriction on individual choice. The latter kind of policy has 
been adopted in the United Kingdom and to a lesser extent in the 
Irish Republic. Clearly, these British and Irish policies presup- 
pose some knowledge of how consumers of alcohol will react to 
an increase in its price. For all these reasons, then, we must try 
to find out how a household’s purchase plan will be revised 
when any of its elements changes. 

To help us in our quest, it is convenient to begin by illustrat- 
ing graphically the purchase or ( onsumption plan of the house- 
hold. To keep our graphs within the two dimensions of these 
pages, we shall suppose that the household lives in a world of 
only two goods, X and Y 3 vho>c prices arc p x and p v respectively, 
and that the household plans to spend some sum of money V on 
the purchase of these goods during the week that lies ahead. In 
Diagram 1 w r c dmw two straight Jines or axes at right angles to 
one another. On the horizontal axis, we measure quantities of 
good X and on the vertical axis quantities of good T. Any point 
which lies between these lines will represent a combination of a 
particular quantity of X and of a paiticular quantity of Y. Thus, 
the point L represents a bundle made up or a quantity OA of X 
and OB of Y . Now, each such com 1 * nation of the goods X and 
Y possesses a certain degree of attractiveness to the members of 
the household,* for they would enjoy a certain degree of satis- 

* Wf are implicitly assuming that each combination of X and T -will always 
be used by the household in such a way as to give the greatest satisfaction to its 
members. 
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Diagram i 

faction or well-offness by having it and consuming it. Our im- 
mediate task is to arrange the infinite number of combinations 
of X and T that can be plotted between these axes according to 
the degree to which they satisfy the desires of the household. 
This would be an easy task if there existed a meter fgr measuring 
satisfactions — a device that could be clamped to the members 
of the household to measure precisely the extent of the satisfac- 
tions they enjoyed as they contemplated eating or consuming 
different quantities of X and Y. But no such meter exists; in its 
absence we must content ourselves with some cruder method of 
comparing the attractiveness of different quantities of the two 
goods to the household. 

Even without this meter, however, all comparisons are not 
impossible. We can see immediately that the household will pre- 
fer L to M, for with the combination represented by L the house- 
hold will have a greater quantity of both goods than with the 
combination denoted by M. We can generalise this conclusion 
by saying that the household will prefer to the combination M 
any bundle ofZ ani Y represented by a point lying between due 
north and due east of M. The only exception to this rule would 
be if one of the goods (or both of them) was a ‘dis-good’ — that 
is, something like garbage or floodwater, which the household 
would prefer to be without. We could, of course, extend our 
analysis to take account of these dis-goods by supposing that they 
had negative prices, but there is no incentive to do so for house- 

6 



The Purchase Plan of the Household 7 

holds do not indulge in economic activity in order to acquire 
them. 

Our ability to compare bundles such as M with bundles such 
as L does not, however, fully solve our problem. It enables us to 
compare M with all points to the north or to the east of it, but 
not with a point such as R. With the combination denoted by 
R the household has more of X but less of Y than with M. No- 
one but the household can say whether the increased quantity 
CE of X compensates for the loss of DF of Y. And with that we 
reach an impasse. Superficially, it might seem that we could 
elicit this information from the household by direct question- 
ing, but this is an illusion. It would take an interminable time to 
extract from even a single household the degree of attractive- 
ness of all the infinite number of possible combinations of goods 
X and Y. The task would be impossible if we ceased to confine 
ourselves to only two goods and to a single household. Even if all 
this were possible, our results would not be conclusive, for some 
households might have changed their minds about what com- 
binations they prefer while the inquiry was proceeding: at one 
time they might prefer M to /?, at another they might prefer R 
to M. This solution to our difficulties must therefore be ruled 
out. 

Now the relative attractiveness of different combinations of 
X and Y could be seen immediately on the diagram if we drew a 
number of lines each passing through points possessing the same 
degree of attractiveness the household. Thus, if combinations 
M and R are equally attractive to the household, we could join 
M and R and continue this line in both directions to pass through 
all other combinations of X ana Y that the household assesses 
equally with M and R. This line is called an indifference curve , be- 
cause it joins all points between which the household would be 
indifferent: if the members of the household believe that they 
would feel as well off with the combination M as with the com- 
bination /?, then it would not matter to them which they had. A 
line similar to that which joins M ud R can be drawn through 
each other point on Diagram 2. The line passing through Z, 
for example, would pass through all combinations which the 
household values equally with L. And similarly with each other 
point. If such lines are drawn, then comparisons of the kindjthat 
we found impossible earlier can be easily made. If, for example. 
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The Purchase Plan of the Household 13 

fact that it t must pay a price for each unit of each good that it 
buys. The nature of these limits can be illustrated on the same 
kind of diagram as that on which we drew the indifference map. 
On the vertical axis of Diagram 7 we measure quantities of ¥ 
and on the horizontal axis we measure quantities of X The dis- 
tance OM shows the quantity of X that can be bought with the 
given planned consumption expenditure V when the price is 
p x per unit; OL is the quantity of T that the household can buy 
with the same sum V when the price p v has to be paid for each 
unit of it. The straight line joining the points L and M will pass 
through all combinations of goods X and Y that the household 
can acquire if it spends all of the sum of money ‘ c * on their pur- 
chase at the given prices.* 



Diagram 7 

* This can be proved simply with the h“lp of Diagram 8. Let 7" be any com- 
bination of the goods X and X lying on the straight line LM . In purchasing the 
bundle of X and Y that is represented by T the household spends OR . p v plus 
OS.p x . 

Now, OM-c!p xf 

and OL=cjp y . 

That is: p r =cjOM ", 

and p y -clO T 

Substituting these values for p x and p v> we get: 

Total expenditure =c(ORfOL + OSjOM ). 

But 0R10L = MT/ML = MS}OM\ 

Therefore, total expenditure —c ( MSIOM + OSfOM) 

=c(MS + OS)/OM 
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only be onq point such as P since no two indifference curves can 
cut one another and all are convex to the origin. Any combina- 
tion other than P can be shown to be less attractive in the esti- 
mation of the household: for all other points on the budget line 
must lie on indifference curves of a lower order than that on 
which P lies. With its given planned consumption expenditure 
and at the prices ruling in the market, the household will satisfy 
its wants most fully by buying the bundle of X and Y repre- 
sented by the point P. The purchase plan of the household is 
then: 

OS . p v plus OR . p K 

When the household is implementing this plan we say that it is 
in equilibrium , for it is satisfying its desires as fully as the circum- 
stances in which it finds itself permit. 

A property of the equilibrium purchase plan of the household 
is that the marginal rate of substitution of good X for good Y is 
equal to the ratio of their prices. In Diagram 9, the marginal 
rate of substitution of 1 foi X when the household is planning to 
buy the bundle P is equal to the slope of the indifference curve 
at P, which is the same as the slope of the budget line LM. The 
slope of LM is equal to OL/OM. We know, however, that OM 
equals cjp x and that OL equals cjp y — that is, the slope of LM 
is equal to cjp v divided by cjp Xi or p x jp y . To say that the house- 
hold chooses that purchase plan which equates the marginal 
rate of substitution with the ratio of the prices is merely to say in 
a different way that it chooses that which promises to maximise 
its satisfactions from consumption. We must not speak of the 
former statement as if it were the * *-ason for the latter. Nor should 
we ever speak of the household as trying to equate the marginal 
rate of substitution with the price-ratio, for from that it is too 
easy to slide into a behaviouristic interpretation of the indif- 
ference curves and budget line — to view the flesh-and-blood 
household as straddling along an indifference curve and budget 
line until its feet come together. The household seeks to satisfy 
its desires as fully as its limited expenditure and prices permit; 
when it is succeeding in doing this, its purchase plan may be 
illustrated on the diagram by certain lines. Some of the lines on 
the diagram bear a certain relationship to one another, which 
may be expressed geometrically or algebraically. These rela- 
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tionships arc not the reasons for the choice of the purchase plan, 
nor can they tell us anything about the methods by which the 
household chooses it. We may illustrate these distinctions by an 
analogy. A man living in London plans to visit Bristol, which lies 
i io miles due west of London. When his journey has been com- 
pleted, we describe his position as being in Bristol. We add 
nothing of substance to this by saying that he is now i ro miles 
due west of London. And if we do say this, we do not imply that 
he followed a compass course in journeying to Bristol. This point 
has been laboured because it is one that recurs in all branches of 
economic analysis. If we neglect it, we risk appearing to re-create 
the real world in the image of our analysis. 

We have now succeeded in illustrating diagrammadcally a 
household’s purchase plan — the same plan that we illustrated 
arithmetically on page i and expressed algebraically on page 
2. We have added nothing to our knowledge by doing so, but 
we have presented what knowledge we had in such a way that 
we can easily deduce from it how the purchase plan will be re- 
vised if circumstances should change. It should be clear from 
Diagram 9 that the purchase plan will be revised if there is any 
change in one or more of the prices of the things that it buys, or 
a change in its tastes and preferences, or any alteration in the 
household’s planned consumption expenditure, or any change in 
any two or in all three of these. We shall examine the nature of 
these revisions in turn. 

First, the reaction of consumption to changes in planned ex- 
penditure. Let us take a numerical example. Initially, we shall 
suppose that the planned expenditure of the household is 50s. 
and that the prices of X and Y are 5s. and 10s. respectively. The 
purchase plan of the household will then be represented by 
the point P in Diagram 10.* If the planned expenditure of the 
household had been 100s., it would have planned to purchase 
the bundle of goods X and Y represented by the point P lt its 
tastes and preferences and the prices of X and Y remaining the 
same. If its planned expenditure had been 150s., its purchase 
plan would have been represented by the point P a ; if 200s., by 
P a , and so on. There will be a separate purchase plan for each 
level of planned expenditure. 

When the points P lt P a , P a , etc., are joined together we get 

• For visual reasons! the figures in Diagram 10 are drawn inaccurately. 



QUANTITY OF GOOD X 


Diagram 10(a) 


the expenditure-consumption curve of the household. This curve 
shows us the quantities of the two goods that the household 
would plan to buy at different levels of expenditure, if its tastes 
and preferences and the prices of these goods had remained the 
same. The figures in Diagram io show us that our assumption 
that all indifference curves are convex when viewed from the 
origin does not uniquely determine the shape of this curve. In 
Diagram io(a), the expenditure-consumption curve slopes up- 
wards. Our general knowledge of how households react to an 
increase in their incomes or in their wealth suggests that most 
expenditure-consumption curves are of this shape, for the in- 
crease in expenditure is usually distributed over most of the 
goods that the household buys. In Diagram \o(b), the expendi- 
ture-consumption curve begins l«* move towards the axis on 
which we measure T, showing that after a certain point, as ex- 
penditure rises less of X is bought. In Diagram 10(c), the curve 
curls towards the axis on which w'e measure X , showing that as 
expenditure increases ultimately less of T is bought. Expendi- 
ture-consumption curves of these shapes, while rare, are not un- 
known. Many economists have il-^rved that when for any 
reason a poor household is enabled to spend more, it may buy 
less margarine or fewer potatoes, or a smaller number of loaves. 
It may choose to satisfy its hunger with goods, that are more 
palatable and less monotonous, such as butter, vegetables, fruit 
and cake. Those goods of which the quantity that the household 

17 
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when theyjbuy less of a good as it becomes relatively cheaper 
— we refer to that good as a ‘Giffen’ good.* 

This ‘inferior 5 reaction of households to a relative fall in the 
prices of such goods as margarine and potatoes may be de- 
scribed in a different way. In all the figures that make up Dia- 
gram 11, the household is better-off the lower is the price of X> 
for the plans illustrated by P l9 P 2i P 3 , etc., lie on progressively 
higher indifference curves. P 1 is preferred to P, P 2 to P l9 and 
so on. We may think of the rejection of plan P and the adoption 
of plan P l9 as a result of the fall in the price of X from 10s. to 
7s. 6d. per unit, as a ‘movement’ along the price-consumption 
curve for X , and we shall regard this relative cheapening of AT as 
the ‘force’ which pushes the household in this direction. This 
‘force’ can be thought of as being the resultant of two other 
forces. The first of these components is the feeling of better- 
offness that a household experiences when the price of even one 
of the things that it buys falls. With its given planned consump- 
tion expenditure, it could now buy the same quantity of each 
good as it did before the fall in the price of one of them, and 
have some money left over. It is as if all prices had remained un- 
changed and the household had been enabled to increase its 
planned expenditure. Clearly, for any given fall in the price of 
any good AT, the size of this ‘gain’ will be the greater the larger 
does A" bulk in the household’s purchase plan. We can therefore 
think of this first force as operating along the expenditure-con- 
sumption curve. It is calf d the income effect , because the increase 
in the potential purchasing power of the household’s planned 
expenditure that follows a relative fall in the price of one of the 
goods that it buys, is as if its income had risen and all prices 
had remained at the same levels. When its power to acquire 
goods rises for this reason, the household must decide how this 
power is to be exercised : it must decide how the increase in its 
purchasing power is to be spread over the different goods that 
it buys. This re-allocation of the household’s expenditure is the 
second component of the moveme * 1 from P to P t . The house- 
hold will always re-allocate its expenditure in such a way as to 
buy relatively more of the good X whose price has fallen, and 

* So named after Sir Robert Giffen who is alleged to have observed that v^hen 
the price of bread rose the poor Dough t more bread and less meat and less of some 
other more expensive foodstuffs. 
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that X \ the.* good that is now relatively cheaper, is substituted 
for Ty which is now relatively dearer. In other words, the sub- 
stitution effect on the quantity of A" that is bought is always 
positive. The income effect on X may be either positive or nega- 
dve, as can be seen from Diagram 10(a) and 10(c) respectively. 
In Diagram u(i), the income effect is positive and reinforces 
the substitution effect in increasing the quantity of X that is 
bought when there is a relative fall in its price. In Diagram 1 1 (a) y 
the income effect is negative but its influence in tending to re- 
duce the quantity of X that is bought is more than overcome by 
the positive substitution effect. In Diagram 11(c), the income 
effect is so negative that it more than offsets the substitution 
effect, so that less of X is bought in the new purchase plan P 2 
than in p» the old one. We have now discovered an alternative 
way of describing a Giffen good: a good is a Gilfen good when 
the negative income effect of a relative fall in its price is stronger 
than the positive substitution rffei t. 

We must be clear that we have found merely an alternative 
way in which economists may speak to one another about a 
Giffen good. In segregating the income and substitution effects, 
we have not discovered, or said, anything about the mental pro- 
cesses of any flesh-and-blood household. As economists, the only 
facts we have arc that generally households react to a xelative 
fall in the price of a goed by buying more of it, but that some- 
times they buy less of it. No household has an explicit indif- 
ference map, and no household consciously segregates income 
and substitution effects. Their ob-erved behaviour, however, is 
as ij they had the former and experienced the latter. In this 
respect the theory of consumption in economics is similar to cer- 
tain branches of physics. Prolessor O. R. Prisch says in the 
Listener (January 14, 1954).* ‘The theoretical physicist can do 
amazing things: for instance, from nothing but the number of 
electrons in an atom of some chem^ al element he can work out 
many properties, physical and chemical, of that element; . • • But 
before he can begin to calculate he must assume that electrons 
have certain properties; why they have them and why they are 
all alike, that he cannot explain, as yet.’ Similarly, from the in- 
difference maps of households the theoretical economist can 
work out how they are likely to react to changes in their wealth 
or income, or in the relative prices of the things they buy. But 
c 
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before he can begin to do this, he must assume that indifference 
curves have certain properties; why they have them and why 
they are all alike, that he cannot explain, as yet. 

So far, we have only illustrated the direction in which pur- 
chase plans will be revised when there arc changes in the things 
on which they are based. In explaining the behaviour of relative 
prices in a modern economy, the speed with which plans are 
revised is as important as the direction in which they are revised. 
Flcsh-and-blood households, and those who buy on their behalf, 
are frequently the slaves of habit. If a household has for some 
time been implementing the weekly purchase plan represented 
by P in Diagram io, it may be that it will continue for some time 
to do so when its income or wealth increases. During this period, 
while revision is pending, the amount of the increase in house- 
hold income will be added to savings each week. From the 
purely analytical point of view, we could, of course, think of the 
maintenance of the plan P as being the result of a change in the 
household's tastes and preferences, such that the new and higher 
budget line made possible by the increase in income louchcd an 
indifference curve in the new indifference map at P. We could 
then think of the ultimate rejection of P and the choice of P x as 
being the result of a further change in tastes and preferences. 
This, however, would be rather a laborious way of illustrating 
what happens. It is simpler to think of the household as con- 
tinuing to implement a purchase plan which is not that which 
maximises its satisfactions, because oflaziness, or habit, or the 
pressure of other decisions. Ultimately, though at the house- 
hold's pleasure, the revision takes place. All that we can say is 
that the revision will tend to take place the quicker, the ‘poorer* 
is the household. If a household’s income is just sufficient to 
enable it to satisfy its most basic wants, then any incieasc in 
income is likely to be used almost immediately to buy more of 
the things that the household wants. 

These same considerations may explain the speed with which 
the revisions illustrated in Diagram ri take place. The house- 
hold may maintain the plan P when the price of X falls, and 
temporarily add the unspent balance of its income to savings. 
As we shall see presently and in later chapters, the effects of 
households* decisions in determining prices will only occur when 
the purchase plans are actually revised. 
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THE DEMAND FOR A COMMODITY 

We began this chapter knowing what a purchase plan was, 
and knowing also, from our general observations of households’ 
behaviour, how these plans might be revised when cither the 
income of the household or the relation between the prices of the 
things that it bought changed. Thus far, we have been trying 
to present this knowledge in a way that will help us in our main 
task, namely, that of isolating the role that these revisions of 
households* plans play in determining the relations between the 
prices of the things they buy. 

The next step in this direction must be to translate our hypo- 
thetical household into a context that reflects more closely that 
of everyday economic life. We left the household in a hypo- 
thetical world where only two goods, A’ and T, were available 
for its consumption. But flesli-and-blood households live in a 
world where an almost infinite variety of goods and services is 
offered for their enjoyment. We could be gin our quest for realism 
by introducing a third good, £, and proceed by the same steps 
and by asking the same questions as in the previous pages. We 
could draw three axes, each at right angles to one another, on 
which we measured quantities of A’, Y and Z respectively. In 
the three dimensional space bounded by these axes, every con- 
ceivable combination of A", Y and £ could be icprescnted by a 
point. The household’s preferences for different combinations 
could be illustrated by indifference surfaces. Since the be- 
haviour that we would be trying to explain is the same as it was 
when only two goods competed i >r the household’s patronage 
— namely, that yhen there is a illative fall in the pr'ce of any 
good, households generally buy more of it and very occasionally 
less of it — our indifference surfaces must be such as to portray 
this kind of reaction. That is, each indifference surface must be 
convex when viewed from the origin. could show by the 
same kind oireductio ad abswdum tf a+ indifference surfaces could 
never intersect one another. The combinations that the house- 
hold could purchase with any given planned consumption ex- 
penditure at any given set of prices for X , Y and could be 
illustrated by a budget surface. The content of the household’s 
purchase plan would be represented by a point where the bud- 
get surface just touched an indifference surface. If we did this, 
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the only difference between this chapter and the lasf one would 
be that its language would be more cumbersome and its con- 
cepts and conclusions less susceptible to diagrammatic illustra- 
tion. Having described a three-good world, we might introduce 
a fourth good, and then a fifth, and so on, as we gradually 
approximated towards reality. Fortunately, there is a shortcut 
that makes most of this toil and trouble unnecessary. But the 
snail sees much that the kangaroo misses: by taking this short- 
cut we shall miss something also, notably, a precise appreciation 
of the idea of complementarity.* 

Let us try to measure all the goods that a household might 
buy except X — the one in which we are interested — on a 
vertical axis, and the quantities of X on the horizontal axis. The 
quantities of X can be measured in the appropriate units: in 
pounds avoirdupois if it is butter, in pints if it is milk. But in 
what units shall we measure the assortment of all goods other 
than X? Pounds weight would not be universally applicable, for 
domestic service has no weight, and the weight of her who pio- 
vides it is scarcely of economi< significance. The only units to 
which all can be icduced is value- if all goods are valued in 
terms of some good, then the total value of any assortment can 
be got by simply adding togcthei the value of each good ex- 
pressed in terms of the good that is acting as numeraire. In 
modern economies, money is the good in which all others are 
valued, so on our veitical axis we shall measuie units of money. 
That is, we shall measure the power lo acquire all goods other 
than X, rather than attempt to measure different quantities and 
assortments of these goods directly.-)* If we do this, we can pro- 
ceed precisely as we did when dealing with 3 two-good world 
and order the household’s tastes and preferences for different 
combinations of X and all other goods — that is, of X and money, 
the power to acquire all these other goods — by drawing indif- 
ference curves. As before, if our deductions from the diagram are 

* Compare J. R. Hicks, Value and Capital , 2nd edition, Chapter 3. We define 
complementarity later on page 41 . 

t Stiictly, if we wish to identify all goods other than X with money we must 
assume that the relative prices of these goods and the relative quantities in which 
they are bought remain constant. On these assumptions, the amount of money 
spent on goods other than X would be a measure of die aggregate quantity 
bought. If relative prices and quantities do not remain constant, there is not only 
no lheasure of quantity, but there is no precise meaning that can be attached to 
the concept of aggregate quantity. 
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Giffen goo$ for an individual household, but it is seldom that 
any given good will be a Giffen good for all households. And 
even if it is, it is unlikely that it will be so for each household in 
the same range of prices. In both these cases, there will generally 
be enough households who increase their planned purchases as 
the price falls to compensate for those households who buy less 
because for them the good is a Giffen good in that range of 
prices. 

We have assumed that each household in laying its purchase 
plan faces given prices for the goods that it may plan to buy. In 
doing this, we have not been unrealistic, for in any period each 
household’s purchases of any good constitute only a very small 
proportion of the total quantity of that good that is currently 
being bought by all households. While each household plans on 
the assumption that each price is given and beyond its control, 
the total effect of all households implementing their purchase 
plans is to assist in the determination of the relations between 
the prices of the things that they buy. The price-determining 
role of the purchase plans of households is summarised in the 
total demand cur\o foi each of the goods that they buy. The 
analysis of the precise way in which this ioIc is played must be 
postponed until Chapter 4, for lirst wc must describe the sales 
plans of firms for each good. 

CHANGES IN DEMAND 

Wc began this chaptei by describing how the purchase plan 
of a household depended on its tastes and preferences, on the 
price at which each good might c bought, and on its planned 
consumption expenditure. We then described the direction in 
which the contents of the purchase plan would change if there 
was some change in planned expenditure, or in the price of one 
of the goods that the household was planning to buy. Next, we 
translated the household into a world al which many goods 
competed for its patronage, and »* °n examined how its pur- 
chase plan would alter if there was a change in the price of one 
of the goods that it bought. From the revised plans we isolated 
the demand for the good whose price had changed, and we 
illustrated this operation in Tabic 1. We have not attempted to 
explain why the contents of any purchase plan are precisely 
what they are, and in economics as a positive (as opposed to a 
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nonnative) science we never need to do so. We have always been 
concerned with attempting to explain how the contents of a 
household’s plan will change if there is some alteration in the 
circumstances in which it is operating. And since our objective 
in studying economics is to acquire a body of analysis that will 
enable us to forecast and understand economic events, that is all 
that we need ever try to do. 

We must now examine what will happen to the relationship 
that we called the demand for X when there is any change in 
one or other of its determinants — that is, if the household’s 
tastes and preferences, or its planned consumption expenditure, 
or the price of any other good, should change. In doing so, we 
shall use Diagram io, and suppose that on the vertical axis we 
measure, not the quantity of good Y, but rather money. Given 
tastes and preferences and the prices of X and of till other goods, 
the figures in Diagram io show how the quantity of X that is 
purchased changes when there is an increase in planned ex- 
penditure. If X is not an inferior good, then more of X will be 
bought at its given price when the level of expenditure rises; if 
Jfis an inferior good, then less of X will be bought at its existing 
price when expenditure rises, and this we can see from Diagram 
10(c). By a diagram similar to Diagram io, we could measure 
the effects on the quantity of X purchased of the same increase 
in planned expenditure at each other price at which X might be 
bought, on the assumptions that tastes and preferences and the 
puces of all goods other than X remain the same. We would 
generally find that the increase in planned expenditure would in- 
duce an increase in the quantity of X that the household would 
plan to purchase at each price. In other words as a result of the 
increase in planned expenditure, the whole demand curve for X 
would move to a new position north-eastwards of its previous 
position. If there was a reduction in the level of planned expen- 
diture, and if X is not an inferior good, the demand curve for it 
would move to a new position nearer to the origin. If X were an 
inferior good, the demand curve would move north-eastwards 
for a decrease in planned expenditure, and south-westwards for 
an increase in expenditure. 

Next, the effects on the demand for X of a change in the price 
of qne of the other goods that the household is planning to buy. 
If the price of one of these other goods, Y, falls, then, ceteris 
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paribus, the demand curve for X will move nearer to the origin 
if T is a close substitute for X : for in terms of our indifference 
analysis the positive substitution effect will be most important. 
If Y is a good that bulks large in the consumer’s total spending, 
then the income effect of the fall in its price may shift the de- 
mand curve for X north-eastwards. If X and T are comple- 
ments — that is, if they are goods that are customarily used or 
consumed together, like gin and tonic, or bacon and eggs — then 
a fall in the price of Y which leads to more of it being bought will 
cause a rise in the purchases of X , even though its price has re- 
mained unaltered. That is, where X and Y are complementary 
to one another, a fall in the price of Y will cause a rightward 
shift in the whole demand curve for X. These conclusions are 
merely stated: the reader may confirm them by the same kinds 
of argument as were used in the previous paragraph. 

Lastly, the effects of a change in the household’s tastes and 
preferences. If the household’s preferences for X become stronger 
relative to its preferences for other goods and services, then, 
ceteris paribus , the demand curve for X will shift north-eastwards, 
that is, to the right, for households wall now plan to buy more of 
it at each price than before. If thei e is a relative weakening in the 
preferences for X , the demand curve for X will sink south- 
westwards towards the origin — that is, will move to the left. 

To sum up: the demand for X is the lelationship that obtains 
between the planned pr chases of A' and the price of X , when 
the household’s tastes and pieferenccs, its planned consumption 
expenditure and the pric e of each other good that it might buy 
are given. If any one of these detc 1 minants of the demand for X 
changes, the whflle relationship that we call the demand for X 
will change also: that is, the demand curve for X will shift to a 
new position. If we know whether or not A' is an inferior good or 
whether it is complementary to other goods whose prices may have 
altered, the direction of the movement in the demand curve for 
X can generally be predicted. All th.. * we have said about changes 
in the individual household’s demand for X and their causes 
applies equally to changes in the total or market demand for X . 

ELASTICITIES OF DEMAND 

Each household must decide, in the light of its tastes and pre- 
ferences, what quantities of each good to buy at its going price. 
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with its planned consumption expenditure. These decisions are 
summarised in the household’s purchase plan for the appro- 
priate period of time. So far, we have concentrated on describ- 
ing how the quantity purchased of each good will vary when the 
whole purchase plan is revised in response to some change in the 
pattern of prices or in the level of c onsumption expenditure. We 
have divided all commodities and services into two classes: in- 
ferior and Giffen goods, and other ^oods. A good is a Giffen 
good if more of it is purchased when there is a relative rise in its 
price, and it is an inferior good if more is purchased when there 
is a fall in the household’s planned expenditure, and vice versa. A 
good is neither an inferior good nor a Giflrn good if more of it is 
purchased when there is a relative fall in its price or when 
planned expenditure is inc leased, and vice versa. The same good 
will not, of course, always fall into the same class. Margarine, for 
example, may be neither an inferior nor Giffen good for all 
households; if it is either lor a particular household, it may only 
be so for some ranges of its price or of the household’s planned 
expenditure. 

The goods in each of these classes can be further classified 
according to the extent to which the quantities of them that are 
purchased vary as a result of a change in relative prices or in 
planned expenditure. This responsiveness of the quantity de- 
manded of any good to a < hange in the data on which the pur- 
chase plan is based is called elasticity . The responsiveness of the 
quantity demanded of any good A" to a change in its own price, 
is called the price elasticity of demand for X. By the income elasticity 
of demand for any good X we mean the responsiveness of the 
quantity of it that is demanded to a change in planned consump- 
tion expenditure. The responsiveness of the quantity of X that 
is demanded to a change in the price of some other good Y is 
called a cross elasticity of demand for X. We shall now attempt to 
measure each of these elasticities in turn. 

The way in which the quantity of X that is demanded re- 
sponds to changes in the price of X is illustrated by the demand 
curve for it. The strength of the response of the quantity de- 
manded to a relatively small change in the price of ATis measured 
by dividing the proportionate change in the quantity demanded 
by the small proportionate change in price that causes the 
change in the quantity demanded. In Diagram 16, when the 



price of A falls from OP to 0 P U the quantity demanded rises 
from OQ,to The price elasticity ol demand in this range 
of price is: 

r Mi/*, 

T " OQ,! OP' 

The numerator, (1^0(1, is the proportionate change in the 
quantity of X that is demanded, and we get it by dividing 
the actual change in the quantity of X that is demanded by the 
quantity that household 0 /ei buying before the fall in the price 
of I. The denominator, PPJOP, is the proportionate change in 
the price of A', and is obtained by dividing the actual change in 
price by the price at whit h X was initially being sold. Since we 
supposed that thi price of A' fell, this fraction will be negative. 
We can see more cleariy how this measure is used if we take a 
numerical example. Let us suppose that when the price of each 
unit of X is ioo pence, 560 units of A are demanded, and that if 
the price of X were to fall to 99 pence, households would plan 
to buy 580 units per period. The j e elasticity of demand for 
A is then: 

p ” ”560/100’ 560 

If A ’s not a Giffen good, then the value of the price elasticity 
of demand for it will always be a negative number, for if the 
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ddv The •elasticity of demand is, therefore, equal to OPjOd 
multiplied by the reciprocal of the slope of the demand curve. 
The price elasticity of demand is therefore different from the 
slope of the demand curve for good X. 

The size of the fraction, OP/Od> by which we must multiply 
the slope in order to get the price elasticity of demand, will vary 
from one point on the demand curve to another. The higher is 
the price at which X is being sold, the smaller the quantity that 
households will be planning to buy, and the larger will be the 
fraction OP/Od , and the greatei will be the value of the price 
rlasticity of demand. At the point S where the demand curve 
joins the horizontal axis, OP, the price, will be zero, so that 
OP/OQ, must be zero also, and the price elasticity of demand 
must be zero. At the point R, where the demand curve joins the 
vertical axis, OQ,, the quantity, is zero, so that OP/OQ,will be 
infinitely large, and the price elasticity of demand will be in- 
finitely large also. As we move along the demand curve from S', 
the piice elasticity of demand for A' will assume progressively 
larger values. It follows from this that wc must never speak of 
the price elasticity of demand for any good, for there will be a 
different value for elasticity appropriate to each price at which 
the good might be sold. 

If elasticity varies from one point on the demand curve to 
another, we must be careful about the size of the price change 
that we take, and to whi* h we measure the responsiveness of the 
quantity demanded. To take an extreme example: suppose that 
in Diagram 17 , we let the price of X fall from OP to zero. The 
elasticity of demand by our measure would be still equal to 
0 i 70 fimultipli<!d bv the reciprocal of the slope of the demand 
curve: that is, it would have the same value as it had when we 
supposed that the price fell from OP to only 0P X . The elasticity 
of demand over the range KM of the demand curve would then 
appear to be the same as the elasticity over the range KS> and 
this does not make sense when w ecall that elasticity in the 
region of S is very small. To avoid this kind of confusion, we 
must only use this measure of the price elasticity when the 
change in price is very small: striedy, this measure is a measure 
of point elasticity, and should only be used when the price 
change is infinitely small. 

The measure of elasticity given above can be stated approxi- 



mately in a different way: by doing so, we can show more 
clearly the practical importance of the responsiveness of the 
quantity demanded of any commodity to a change in its price. 
When the price of the commodity whose demand curve is shown 
in Diagram 16 is OP per unit, households plan to spend a sum 
of money OP x Od on buying it; if its price were OP x , they 
would plan to spend OP x multiplied by Od\ on it. By comparing 
these two sums of money, wc can get some qualitative notion of 
the price elasticity of demand for the commodity. The expendi- 
ture after the small fall in price less the expenditure before the 
change in the price: 

= OP x . OQ, x - OP . OQ 
= (OP-PP x ) ( 0 <£+ Q,Q, i) -OP.Od 
= OP . Od-PPi . Od+ ddi ■ OP - PP X . ddv -OP.Od 
= -PP x . OQ ,4 ddi • OP. 

PP\ • Q.Q,i must be very small, for it is the product of tvgo small 
quantities, namely, of the small change in price and the small 
change in the quantity demanded which it evokes. Since we are 
seeking only an approximate measure of price elasticity, we 
shall neglect it. The two terms which remain are the denomi- 
nator and numerator respectively of our measure of price elas- 
ticity, for the clastrcity in this range of price was measured by 
ddx/Od divided by PPJOP, and this can be rewritten as 
. OP divided by PP X . Od ■ If ddi • OP is greater than 
PP X . Od> then demand will be relatively elastic. But if this is 
so, then households would plan to spend more on buying this 
commodity at the price OP x than at the price OP. If the numera- 
tor 0,0,1 . OP had been less than the denominator PP X . Od> 
then the value of the price elasticity would have been less than 
unity, and the households would have planned to spend less on 
this commodity at the lower price than at the higher price. 

Throughout this book we shall frequently use the concept of 
price elasticity, and it will generally be most convenient to em- 
ploy this approximate measure of its size. This measure has the 
additional advantage of focusing attention on the practical im- 
portance of price elasticity, for households’ expenditure on any 
commodity is the same as the revenue received by those who sell 
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it. If demand is relatively elastic, then sellers 9 revenues will rise 
if there is a small reduction in price, and they will rise the faster 
the more elastic is demand. If demand is relatively inelastic, 
their revenues will fall when there is a small reduction in price, 
and the reduction will be the greater the less elastic is the demand. 

The income elasticity oj demanu : s the responsiveness of the quan- 
tity demanded of any good X to a change in the planned 
consumption expenditure of households. The strength of this re- 
sponse of the quantity demanded to a relatively small change in 
planned expenditure is measured by dividing the proportionate 
change in quantity demanded by (he small pi oportionate change 
in planned expenditure. If, for example, planned expenditure 
rises from 100 to 105 and, as a result, the planned purchases of 
X increase from 50 units pci week to 55 units, then the income 
elasticity of demand for A’ is: 




= 5 / 5 =2. 
50/ 100 


It is difficult to decide what values of income elasticity are 
most significant. If the \ alue is less than zero (that is, is negative) 
then good X is an inferior good; if it is more than zero (that is, 
is positive) then more of A" is bought as planned expenditure 
rises. A value of unity may be important: for if income elasticity 
for X is greater than one, then A' bulks larger in the households 9 
purchase plans at higher levels of planned expenditure than it 
did at lower levels; and ii it is less than one, then X becomes re- 
latively less important in the purchase plans as the level of 
planned expenditure rises. There is a temptation to call goods 
that are relativclf elastic with respect to increases in planned 
expenditure ‘luxuries’ and goods whose income elasticities are 
less than unity ‘necessities’. There is no reason why we should 
not yield to this temptation, provided that in doing so we do not 
assume that goods which are luxuries or necessities in our sense 
are also luxuries or necessities 1/* l he sense in which these 
terms are defined in the Oxjord Dictionary , for the Dictionary's 
luxuries may be necessities on our definition and its necessities 
may be our luxuries. However, if wc wish to diminish the oppor- 
tunities for double-talk and double-think between economists 
and laymen, it might be best to respect the Dictionary defini- 
tions of these terms at least. 


D 
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households* purchase plans, like bacon and eggs, cheese and 
biscuits, cigarettes and matches, and gin and lime. If the price 
of bacon falls, more eggs may be bought to go with the greater 
quantity of bacon that households are now buying; if gin be- 
comes cheaper, more lime juice may be bought to dilute the 
larger quantity of gin that the households arc now drinking. 
Goods between which such a relation holds are called comple- 
mentary goods. 

While we shall generally find that goods as between which 
the cross elasticity of demand is positive are goods which would 
be regarded as substitutes for one another in the everyday use 
of that term, wc shall not necessarily find that where the cross 
elasticity is negative, the goods would be regarded as comple- 
mentary in everyday usage. Fiist, suppose that good Y is mar- 
garine and X butter, and that Y is a GiiTen good in the price 
range OP to OP v When the price of margarine falls to 0P U less 
margarine and more buttei is bought: the demand curve for 
butter moves to the right, indicating that butter is being substi- 
tuted for its now relatively cheaper though ‘inferior’ substitute 
margarine. The cross elasticity of demand between butter and 
margarine is therefore negative. Secondly, suppose that the 
household buys only two goods X and Y and that its planned 
expenditure remains the same. If the price of Y falls, and if the 
demand for Y is relatively inelastic, then less will be spent on Y 
at a lower price and more will be spent on X . That is, the demand 
curve for X will shift to the right. In both these examples, in the 
language of our indifference analysis, the positive income effect 
of the fall in the price of Y on the quantity of X that is demanded 
outweighs the tendency for Y, w ‘dch is now relatively cheaper, 
to be substituted for X. We ma>, thcrefoie, associate negative 
cross elasticities of demand not only with complementarity but 
also with relatively strong income effects. 

CONCLUSION 

We have described how the purchase plan of a household 
might be revised when there is any change in the price of one 
of the goods that it buys, or in its planned consumption expen- 
diture, or in its tastes and preferences. We have shown how the 
extent of the revision entailed by any one of these changes can 
be measured. From the whole series of purchase plans each 



APPENDIX TO CHAPTER 1 

We justified in part the choice of indifference curves that were 
convex to the origin on the grounds that only with indiflcrence 
curves of this shape can we illustrate the typical reactions of 
household to changes in theii incomes or in the relative prices of 
the things that they buy. We must now show explicitly that in- 
difference curves that are eithei concave or straight lines when 
viewed from the origin would suggest reactions that arrcontrary 
to those which we observe. 

In Diagram 19, we have an indifference map in which each 
of die curves is of the shape 7 2 in Diagram 3. Let us now try to 
illustrate die purchase plan of die household on this diagram as 
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we did in Diagram 9. If we know the household’s planned con- 
sumption expenditure and the prices of X and P, we can draw 
the budget line LAI. This touches an indifference curve at P. 
But the household will clearly not choose the plan P, for the 
further one moves along the budget line in either direction from 
P, the higher aic the order of the indifference curves that are 
reached. P l5 for example, lies on a higher indifferent e curve than 
P, and therefore represents a combination of X and Y that the 
household will prefer to P. In these circumstant es, the household 
will plan to buy only one good * it will buy either A' or ^depending 
on whether L or M lies on the higliei indifference curve. If L 
lies on the higher cuive, and if the pi ice of X fills, then the 
household may stop buying Y and buy only X , for M x is likely 
to lie on a higher indiffeience curve than L . 

If the indifleiern e t uives are straight lines when viewed fiom 
the origin, we get the same kind of results. If the slope of the 
budget line is less than the slope of the indifferent c curves, then 
the household will buy only X\ if the budget line is steeper than 
the indifference curves, the household will buy only good Y. If 
there is a relative change in the puces of the goods that the 
household might buy, then the household might switch its pur- 
chases completely fiom one good to the other. 

We know that flesh-and-blood households do not generally 
buy only one good, nor would they usually cease buying that 
good altogethci and concentrate wholly on some other good, if 
its relative price were to dse It is for this reason ( inter aha) that 
we reject indifference curves of the shapes I 2 and / 3 in Diagram 
3, and assume that all indifference curves are convex to the 
origin. 
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we use tp represent the expected selling price, ‘q 9 to represent 
the quantity that he hopes to sell, and the subscripts 1, 2, 3, ... 8, 
to designate particular products, then the sales plan of the firm 
will have the following general form: 

Pi • ?1 +P 2 • ?2 +Ps • ?3 + ---^n • q n =R> 

where R represents the gross revenue that the firm hopes to gel 
from implementing the plan as a whole. 

If this plan is to be realised, the farmer must buy seed and 
fertiliser and hire labour, equipment and land, or use his own 
if he has them. The quantities ol each of the things that he must 
hire or buy and the price which he expects to have to pay for 
each of them aie set out in the purchase plan If we use f 9 to 
represent price, V to represent quantity to be bought, and the 
subscripts r, 2, 3, .. m, to designate particular things that the 
farmer must buy or hire, then the general form of his purchase 
plan will be as follows: 

f\ • **1 f • ^2 “h/3 • *8 •••fm • ~~ 

where C represents the total expenditure that he feels he must 
iiicui if his sales plan is to be implemented. 

For brevity’s sake, we shall tall C his total costs, and to avoid 
the ascientific flavour of the phrase ‘the tilings that the firm 
buys or hires’ we shall call these things factors of production, or 
productive services or inputs. We shall also hereafter refer to the 
‘things that firms sell’ as products or outputs. We can never 
uniquely identify any parlic ular sen ic e 01 < ommodity as either 
a produc t or a fav tor, for one firm’s product is frequently another 
firm’s factor. The product of a coal-mine, for example, is a 
factor or input to firms making steel; the products of steel mills 
are factors of production to firms making motor-cars, omnibuses, 
steel rails and iefrigciatois, and the products of these are, in 
their turn, factors of production to transport undertakings and 
the makers of ice-cream. For our purpose, a good or service will 
be treated as a factor of producth *■ + o any firm whose purchase 
plan contains it, and as a product loi any film that plans to sell 
it. 

In describing the sales and purchase plans of a firm, we must 
take care to include not merely those products which the firm 
plans to sell to, or tho«c inputs which it plans to buy from, per- 



46 Price Theory 

sons other than its owners. If the members of the farmer’s house- 
hold plan to eat 10 cwts. of potatoes off the farm during the 
season, then these 10 cwts. must be included in his sales plan. 
If a farmer uses his own land, its services must be included in 
his purchase plan. If the owner of a shop is also its manager, we 
must view him as buying managerial services from himself. If a 
firm owns machines, then their services must be included in 
the purchase plan. In the sales plan, we include all the products 
that the firm produces so that the p!an is independent of the 
manner in which the products are disposed of. In the purchase 
plan are included all the factors of production that are used 
in producing the outputs that arc listed in the sales plan. 

Now, there are many sales plans that a firm might make for 
any period of time. The farmer’s sales plan that wc described 
above was only one of many plans that the fanner might have 
laid for the period of time in question. In an alternative sales 
plan, he might have planned to produce and sell more potatoes 
and fewer cabbages and turnips, more turnips and less corn, or 
more sugar beet and less potatoes and cabbages. And for eat h 
sales plan that the farmer might have chosen, there were avail- 
able many altei native purchase plans. The sales plan described 
on pages 44-5 might have been put into effect with much labour 
and little land and equipment, or with much equipment and 
little land and labour, or with any one of an almost infinite 
number of combinations of these three kinds of factor of pro- 
duction. 

The sales and purchase plans that a firm will actually choose 
from the many alternative plans that it might make, will depend 
on the objective that the firm is pursuing and on the length of 
time to which its plans ate related. The goals of firms are in- 
fluenced by the mores , laws and customs of the societies in which 
they operate. In any given social context, the objective that a 
firm will pursue will depend on the personality of those who 
own and control it, on the organisation of the firm, and on the 
structure of the markets in which it sells its products and buys 
its inputs. If it is only one of a very large number of firms selling 
a particular product, then to survive it may have to choose sales 
and purchase plans that promise the maximum excess of gross 
revenue over total costs. If it is the sole seller of a product, it 
may choose plans that promise only a ‘satisfactory’ or ‘reason- 
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able* returrv. The absence of other sellers of the same product 
may allow its owners to indulge their individual idiosyncracics: 
they may prefer a quieter life with the promise of rather smaller 
rewards to a more energetic and exacting existence and more 
money. A public enterprise, like British Railways, may be re- 
quired by law to so organise its operations that its total revenues 
just cover its total costs. 

If we are given the objective of the firm, the range of sales 
and purchase plans from which it may choose will depend on the 
period of time for which it is planning. In general, the shorter 
the period of time to which the sales and purchase plans are 
related, the narrower will be the range of choice, and vice 
versa. The length of the planning period allecls the contents of 
the purchase plan in two ways: it affcits the physical quantities 
of the different inputs that the firm might use and it In part 
determines the sums of money that the firm must disbuise lor 
their use. Thus, if a firm hires its operative labour and buys its 
raw materials in weekly contracts, and its other factors on con- 
tracts with a longer cuircncy, then for periods shorter than one 
week, the firm cannot reduce the quantities of inputs at its dis- 
posal. It might be able to buy more of some of them, but even 
here the limits are narrow, for it may take time to find suitable 
labour to hire and to seek out new sources of more raw materials. 
The firm need not, of course, use all the inputs at its disposal — 
but even if it uses none of them, its costs will be the same, for 
while the contracts iun 'he labour-service, etc., must be paid. 
For such very short periods of' time, therefore, all the firm’s costs 
might be fixed co&ts. If the planning period is longer - say, one 
month — then the firm’s lange of choice will be wider, for 
during a month the quantities of all inputs that are hired on 
contracts that have a currency of less than one month can be 
increased or decreased, l ime, however, exerts its influence not 
only through the possibility of making, modifying or renewing 
contracts, but also because time is needed in which to produce 
the new inputs that the firm may 1 ■ quire. Unis, it might take 
twelve months to build a new factory: for planning periods of 
less than one year, the input ‘factory-space’ must be taken as 
constant. 

The influence of time on the number and scop e of the different 
plans from which a firm may choose will be explored more fully 
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in the next chapter. For the moment, we conclude that the 
range of choice open to the firm varies directly with time: for 
very short periods, the range of choice may be virtually zero; 
for very long periods, it may be virtually infinite. While this re- 
lationship between time and the number of alternative decisions 
that a firm might make is a continuous one, it is customary in 
economics to explore the role of time by taking three discrete 
periods:* the instantaneous or market period, the short-period 
(or short-run), and the long-period (or long-run). In the instan- 
taneous period, the sales and purchase plans are data. In the 
short-run, the quantities of some of the inputs that the firm uses 
can be increased or decreased: it is usually assumed that opera- 
tive labour and raw materials are variable while the quantities 
and qualities of the plant, machinery and managerial labour 
are fixed. In the long-run, the quantities and qualities of all the 
inputs that the firm might use can be varied. In this chapter, 
we shall concentrate on the alternative sales and purchase plans 
that might be made for the short period, and in the next chapter 
on the range of choice open to the firm in the long-run. 

We have now described the sales and purchase pjans of the 
firm. Our general observations of economic activity confirm that 
all firms have these plans, either explicitly or implicitly, for all 
firms buy and sell. We assume that the sales plan and the pur- 
chase plan which a firm decides to implement are chosen 
because they promise to fulfil the objectives that the firm is pur- 
suing. As economists, we are not generally concerned with the 
precise contents of a firm’s plans at any particular time. We are 
interested in how these plans are revised when the data on 
which they are based alter and in how these revisions help to 
determine the prices of the firm’s products and factors. In this 
chapter, we shall describe the data on which the sales plan of a 
firm is based, and we shall show how the sales plan is revised 
when any datum changes. 

The data on which a firm’s sales plan is based are partly 
technical and partly economic. The technical data are of two 
kinds. First, there are the different methods by which any com- 
modity may be produced. Thus, woollen cloth may be woven 

* The dangers inherent in arbitrarily dividing a continuous process into dis- 
crete intervals are perhaps best described (though in a different context) in 
L. Tolstoy, War and Peace, Volume III, Chapter 1, pages 3-4. (Translated by 
L. and A. Maude, Oxford University Press.) 
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on hand-looxis in a cottage or on power looms in a large factory. 
Each of these is a separate method of producing woollen cloth. 
We generally find that both the quality of the product and the 
kinds of productive services used to produce it vary from one 
method or technique of production to another. Cloth woven on a 
hand-loom is rocognisably different from cloth woven in a fac- 
tory and is rated differently by consumers. The labour skills and 
the kinds of equipment and machines required for factory pro- 
duction differ in quality from those needed in handicraft pro- 
duction. Second, with each method of production varying quan- 
tities of woollen cloth can be produc ed by varying the quantities 
of the appropriate productive sen ires that are used. Thus, more 
cloth could be woven on a hand-loom if mote yarn and more 
hours of labour-service were employed: a factory could increase 
its output of cloth, il more operatives were hired, more yarn 
bought and more looms brought into use. These technical data 
— the knowledge of the different methods by which a commo- 
dity might be pioduced and of how the quantity that is pro- 
duced will behave, within each method, as the quantities that 
are used of the appropriate produt tive services are varied — 
constitute the production possibilities open to the going or 
prospective firm. The technical data are engineering relation- 
ships. As economists, we are not primarily concerned with why 
these aie what they aie or with why they < hangc through time: 
our main concern is to show how T these data form the basis of 
the sales and purchase pi ns c f firms. 

From the whole range of production possibilities, the firm 
chooses what products to produce, the method by w r hkh to 
produce them anfl what quantities, of them to offer for sale, in 
the light of the economic data. The economic data are ihe prices 
at which the firm expects to be able lo sell the different com- 
modities that it might produce, the prices which it expects to 
pay for the different productive servi< cs ir would require and 
the objective that the firm is pursuing. 

It is worth noticing, en passant , the 1 *he data on w T hicli a house- 
hold bases its purchase plan --and which we described in 
Chapter 1 — may be classified in a similar way. The equivalent 
of the technical data for the household is its awareness of the 
satisfactions it expect? tc derive from each possible combination 
of the commodities and services available for its consumption. 
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From the whole range of consumption possibilities, the house- 
hold chooses what goods to buy, and in what quantities to buy 
them, in the light of the economic data. The economic data for 
the household are the prices of the goods available for its con- 
sumption, the household’s planned consumption expenditure 
and the objective that it is pursuing. In Chapter i we portrayed 
the pattern inherent in the consumption possibilities by means 
of an indifference map, and illustrated the choice by the house- 
hold of that combination of goods wl ich promised to leave it as 
well-off as it could be in the light of the limitations imposed by 
the given sum of money available for expenditure and by the 
fact that a price had to be paid for each good that it might buy. 

In our attempt to discover how a firm will revise its sales 
plan if there is any change in the planning data, we shall pro- 
ceed by roughly the same steps as in Chapter i. First, with the 
help of a simple example, we shall illustrate graphically the 
patterns that have been observed in the production possibilities 
which arc open to a firm that is already in existence. Second, we 
shall introduce the economic data and show how the prices of 
the factors of production determine the quantity of each of these 
factors that the firm would use to produce eac h possible output, 
and how the selling price of the output determines which of the 
possible outputs the firm will produce and sell. Third, we shall 
then be in a position to show how the sales plan will be revised 
when any economic or technical datum changes. In this chap- 
ter, our analysis will be confined to the short-run — that is, to a 
period during which the quantities of only some of the firm’s 
inputs can be varied. 

THE PRODUCTION POSSIBILITIES OPEN TO THE GOING 
FIRM 

For our initial example, we shall suppose that the firm has 
decided to produce only one product, namely, a particular 
quality of woollen cloth, and that it has already chosen the 
method by which to produce it. In the next chapter, we shall 
illustrate how these decisions are made. Having implemented 
these decisions, the firm has a factory building of a given size and 
design, and in it have been installed a certain number of 
machines and a given quantity of other equipment. To produce 
its product, we shall suppose that certain qualities of two other 
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quantity of cloth and the quantities of X and ^necessary to 
produce it, which if sold and bought respectively, would pro- 
mise to achieve the firm’s objective. 

We shall be helped in illustrating the choice on our diagram if 
we first order the different points that lie between the axes in 
terms of the quantity of cloth they represent. We can do this in 
the same way as, in Chapter i, we introduced some semblance 
of order into the infinite number of points each representing a 
combination of two goods possessing a paiticular degree of 
attractiveness to the household: that is, by joining together all 
combinations of X and Y that promise to yield the same quan- 
tity of cloth. These lines arc called isoquants , or producl-in difference 
curves , or iso-product curves. 

The shape of the isoquant curves may be established either 
directly by experiment, or indirectly in the same way as we 
established the shape of indifference curves. In Chapter i, we 
deduced the shape of indifferent e curves and we derived their 
properties from introspection and from the observed reactions 
of households to changes in the data on which their purchase 
plans were based. Direct estimation was impossible, for the ‘out- 
puts’ of psychic satisfactions, into which the household trans- 
forms the ‘inputs’ of commodities and services, could not be 
cardinally measured. The outputs of a firm, however, can be 
measured in cardinal units, and this enables us to discover the 
shape and properties of the iso-product curves directly. In this 
chapter, we shall use the direct method. 

A production engineer could estimate, or could establish by 
a series of controlled experiments, what quantities of cloth could 
be produced by the different possible combinations of JTand Y \ 
when used with the firm’s buildings, machines, equipment and 
other productive services. The output expected from any given 
combination of the inputs X and Y will, of course, depend on the 
way in which it is combined with the other inputs available to 
the firm. Thus, if X is labour-service and Y yarn, the estimated 
output from using 25 hours of labour-service and 100 pounds of 
yarn on one of the firm’s machines will be different from what it 
would have been had they been set to work on three machines. 
Indeed, each particular combination of X and Y could produce 
a whole range of different outputs depending upon how it is 
combined with the other, fixed inputs. To avoid this indeter- 
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in the quantity of input X which in the estimation of the firm 
would just be compensated for by an additional unit of input 
Y is called the marginal rate of technical substitution of X for Y. In 
Diagram 22, in the range BH of the iso-product curve, the mar- 
ginal rate of technical substitution of X for Y is equal to GB/GH. 
In the range //A~, the marginal rale of technical substitution of 
X for Y is JHjJK. Our statement that the relevant portion of an 
iso-product curve is convex to the origin, when translated into 
this new terminology, becomes a statement that the marginal 
rate of technical substitution of the input A' for the input Y 
decreases, as Y is continuously substituted for X. At 5, the 
MRTS of AT for Y is infinitely large; at A , the A/R7SorXfor Y 
is zero. 

The fact that each iso-product cuivc is elliptical is not the 
result of any economic phenomenon. It illustrates solely the 
physical, technical relationships that exist, in our example, 
between inputs of A" and Y and the output of doth. These rela- 
tionships are data for economics and quaeuta for other disci- 
plines. While we need not strive to explain the character of these 
relationships we may, nevertheless, confirm that they are not 
contrary to what we would expect. In the production of most 
commodities and services, some inputs can generally be sub- 
stituted for some others. Thus, in hairdressing, the same num- 
ber of heads can be shorn by electrically operated clippers and 
fewer barbers, or by more barbers with manually operated 
clippers and shears. In most industries, the propoi lions between 
operative and supervisory labour can be varied, and the same 
output produced with relatively more of the former and less 
of the latter, or w$th rather more of the latter and h ss of the 
former. In our example, if X is operative labour and Y is yarn, 
then X and Y can be substituted for one another; for with more 
labour-service the rate of wastage of yarn will be reduced. This 
is what is happening in the range of substitution near B on the 
iso-product curve in Diagram 2 1 . 

In some industries we find that the proportions in which cer- 
tain inputs can be combined are fixed and invariable, and that 
these inputs cannot therefore be substituted for one another in 
the production of those industries’ products. Over the whole 
field of industrial activity, such circumstances are probably 
rare, though they may be common in some particular industries 
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duct is to bg maintained at 1 ,000 yards per week, more labour- 
service must be used. 

We have seen that the locus of all combinations of X and T 
that promise an output of 1,000 yards of cloth per week, when 
used with the buildings, machines and other factors at the firm’s 
disposal, will be elliptical,* and that if the firm should wish to 
produce this weekly output it will be restricted in its choice to 
combinations lying °n the segment AB of the isoquant. If the 
firm is contemplating an output of 2,000 yards per week it will 
choose to do so with one of the combinations of A T and T that lie 
on the segment CD of isoquant IT; if it is considering a weekly 
output of 3,000 yards per week, it will decide to use quantities 
of X and Y denoted by one of the points lying on the segment 
EF of isoquant III. And so on. When all points such as fi, D> 
and F 9 and all points such as A, L\ and /i, are joined together by 
curves passing through the origin 0, wc get a visual representa- 
tion of that part of the whole isoquant map to which the firm 
will restrict its choice on purely physical or technical grounds. 
Lines such as OBDF and DACE are called ndge lines . It is from 
the production possibilities enclosed by the ridge lines that the 
firm will choose what output to produce and what quantities of 
X and Y to employ in producing it. 

This concludes our description of the shape of the iso-product 
curve: next, we must describe the typical relations that will 
obtain between one isoquant and another. Let us draw through 
some point Al on the hou/ontal axis in Diagram 24 a straight 
line parallel to the vertical axis. As we move northwards along 
this line we can read off the quan Hies of cloth that will be pro- 
duced by increasing quantities of input Y when used with the 
firm’s buildings, equipment and other factors, and the given 
quantity OM of input X . Thus, when OA units of Y are em- 
ployed with the given quantities of other productive services 
1,000 yards of cloth would be produced p* r week; if OB units 
of Y are used, the output will b* 0 000 yards per week. The 
weekly output of cloth would continue to increase until OF units 
of Y are being used, when it reaches a maximum of 6,000 yards 
per week. Thereafter, with further increases in the input of Y f 
the weekly output declines. The firm, through circumstances 
beyond its control, may find itself restricted to the production 

* Sec footnote, page 53. 
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small variations in the input of Y from ON promise smaller pro- 
portional changes in output. 

This pattern of behaviour of weekly output, that appears 
when varying inputs of T are combined with given quantities of 
X and other factors, is summarised in the Law of Non-Propor- 
tional Returns. This law states: With a given method of produc- 
tion, the application of further units of any variable input (in 
our example, Y) to a fixed combination of other factors (in our 
example, X , buildings, machines and other equipment) will, 
until a certain point is rea( hed, yield more than proportional 
increases in output, and thereafter, less than proportional 
increases in output. This law is sometimes called the Law of 
Variable Proportions to emphasise the conditions that mast ob- 
tain before the non-proportional returns can be expected to 
appear. The weekly output will only follow the pattern that this 
law describes where it is possible to use varying quantities of one 
factor with fixed quantities of other factors. That is, it must be 
possible to combine the variable factor in varying proportions 
with the fixed factors. 

We would find the same pattern in the behaviour of weekly 
output if varying quantities of .V were used with a fixed quantity 
of Y and the other factors at the firm’s disposal, or if varying 
quantities of A" and Y were used with the given buildings, 
machines and equipment, etc., of the firm. If input Y is yam, 
the firm through a strict government rationing scheme, for ex- 
ample, which allowed it a weekly quota of only OD pounds of 
yarn, might be restricted to the production possibilities that lie 
on the line DR in Diagram 24. In these circumstances, the firm 
will employ some quantity of A" not exceeding DS units per 
week, for as more A" is used with the fixed quantity of yarn and 
other factors, weekly output rises to a maximum when DS of A" 
is being used, and thereafter declines. The rate at which the 
output rises as more of X is used will follow the pattern de- 
scribed by the Law of Non-Proportional Returns. The same 
pattern would be discernible, and for the same reasons, in the 
production possibilities lying on a line such as OW: as the 
quantities of A" and Y that are used with the firm’s buildings, 
machines, etc., are increased, after a certain point, the increases 
in' weekly output will be proportionately less than the increases 
in the inputs of X and Y, 
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We have jiow taken the first step described on page 50 above. 
A two-fold pattern is discernible in the production possibilities 
open to the going firm. First, the locus of the different combina- 
tions of the two variable inputs, X and Y , with which a given 
output of cloth can be produced per week, is an ‘ellipse’. 
Second, the relationship between successive loci or isoquants 
follows the pattern described by the Law of Non-Proportional 
Returns. The firm will icstrict its choke among the production 
possibilities, so ordered, to those lying between the ridge lines, 
for the production of any output by a combination of Zand T 
lying within the ridge lines involves the use of less A" and T than 
the production of that output with any combination lying be- 
yond the ridge lines. Tiom all the possible weekly outputs, the 
firm must choose one, namely, that quaniitv o( cloth and the 
quantities of X and Y needed to pioduce it, which, if sold and 
bought respectively, would promise to fulfil the firm’s objective. 
The next step is to show r how, in the light of the prices that have 
to be paid for A' and Y, the firm chooses the particular combina- 
tion of the tw r o inputs by which it would plan to produce each 
possible output, and then to illustiate how the piice per yard 
at which the firm expects to sell its output helps it to decide 
what partic ular output to produc c and sell. 

THE PRICES OF INPUTS AND THE CHOICE OF HOW TO 
PRODUCE EACH OUTPUT 

If we know the prices c*i which the film expects to be able to 
hire or buy the inputs X and Y , we < an show on the &ame kind 
of diagram as that on which wt diew the isoquant map the 
different combin«ftion^ of X and 1 that the firm could buy with 
various sums of money. On the vertical axis in Diagram 26, w r e 
measure units of input Tand on the honzontal axis units of X . 
If X can be benight for ^js. per unit, then foi a sum of, say, £10, 
40 units of X c an be bought per week. Thi< t - 1 epresented by OL . 
If Y can be bought for 2s. per un\, then for the same sum 100 
units of Y can be bought. This is shown by OAI on the diagram. 
The straight line joining the points L and M wall pass through 
all combinations of X and Y that the firm can buy with £10, if 
it spends all that sum of money 011 their purchase at the given 
expected prices. An infinite number of such lines can be drawn, 
all parallel to one another, and each representing the various 
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quantities of the two inputs that t nn he at quirt d for a particular 
sum of mom y r J hest lints ait t dlid iso-cost lines. 

In Diagram 27, somt of thtsi iso-tost lines arc drawn be- 
tween the same axes as tlu firm’s isoquant map Each isoquant 
shows us the different tombinaijons of A and Y wifti which a 
particular weekly output might bt produud lhc puce or iso- 
cost hnes show us what tath tomb nation of A and Y would tost 
the firm. Wt shall assume that the firm will always plan to pro- 
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duce each output with the quantities of the inputs X and T that 
cost least. Thus, if the firm wishes to produce 1,000 yards of 
cloth per week, it will plan to do so with the quantities of the 
two inputs denoted by P l9 for any other combination by which 

1.000 yards might be produced will lie on a higher iso-cost line 
and will therefore cost more. The combination R l9 for example, 
would produce 1,000 yards per week, but R x lies beyond L X AI X 
and would cost the firm more than P v As we move along the iso- 
quant I in either direction from P l9 the quantities of X and 
T that must be bought to produce 1,000 per week become 
progressively more expensive. Similai ly, if the firm wishes to pro- 
duce 2,000 yards per week, it will plan to do so with the quan- 
tities of X and T denoted by P ? ; if it weic planning to produce 

3.000 yaids per week, it would do so with the quantities of the 
two inputs denoted by P z , and so on. 

A property of the purchase plan by which the firm would plan 
to produce each weekly output is that the maiginal rate of 
technic *il substitution ol Tfor A' is equal to the ratio of the price 
of A’ to the price of T. In Diagram 27, the MRTS of 2Tor A 
when the firm is planning to buy the quantities of these two 
inputs denoted by P 1 is equal to the slope of the isoquant at P u 
which is the same as the slope of the price line L X M X . The slope 
of L 1 M i is equal to OM^OL^ We know, however, that 0 M X 
equals a eertain sum of money, say £10, divided by the price 
per unit of T, and that OL 3 equals tiie sam^ sum divided by the 
price per unit of X . The s. >pe of L X A ? L is then equal to: 

£ioj£io 1\ 

~i\ / P* Pv‘ 

To say that for each output the firm chooses the purchase plan 
which equates the MRTS of 3'' for A’ with the ratio of the price of 
X to the price of T is merely to say in a different way that it 
chooses that which promises to minimise 'Is total expenditure 
on the quantities of A and ^needed to produce that output. 

We have now taken the first pan ->i the second step described 
on page 50 above. From all the possible combinations of input X 
and input Y with which each output might be produced, the 
fnm will exclude those that lie beyond the ridge lines. From all 
the remaining combiuadons of the two inputs vvith wliich each 
output might be produced, the firm will choose that which 
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The peculiarities of the shape of this curve become clearer if 
we compare the rate of inciease in weekly output with the rate 
of increase in variable costs. This can be done by the method 
described on pages 58 -9 above. At any output we can discover 
whether a small change in output causes a greater or smaller 
pioportional change in variable cost by drawing a straight line 
from the origin to the point on the curve corresponding to that 
output. If this line cuts the curve from below, then a change in 
output will cause a less ihan proportional change in costs; if this 
line cuts the curve from above, then the proportional change in 
variable costs will exc ced the proportional change in output. It 
is clear from the shape of the variable ( ost curve m Diagram 28 
that for a while increases in output entail less than proportional 
inc reases m variable < osts, but that after a c c rtain output (which 
will be between Os { and OS) fuither increases in output involve 
more than proportional increases in variable costs. 

We have not yet established, however, why variable costs be- 
have in this way. r J he cxpla nation may seem to he in the Law 
of Non-Proportional R< turns, but this is wholly true only in 
certain limiting cases. Iflabour-sei vice, for example, were the 
only variable factor of production, then, as was shown above, 
w eekly output would at first increase more than proportionately, 
and then less than proportionately, as the input of labour-service 
was increased. If labour-service could be hired at a given wage- 
rate, it would necessarily follow that vaiiable costs would at 
first lise less than propoi uonatc ly, and then more than pro- 
portionately, as weekly output was expanded. This is illustrated 
in Diagram 28(5). The cuiv e show the behaviour of weekly out- 
put as the input dflabour -service xa increased. If the wage-rate 
is given, then for hours of labour-service on the horizontal axis 
we may substitute the value of the liouis of labour-service. But 
in our example the value of the labour-service used is the same 
as variable costs of production. If the dia«'am is rotated anti- 
clockwise through 90 degrees, the • rve is the mirror image of 
the variable cost curve in Diagram 28. It is clear, then, that in 
the limiting case where labour-service is the only variable fac- 
tor, the shape that we have given to the variable cost curve is 
wholly explained by the Law of Non -Proportional Returns. 

The same argument may be used if the expansion path in 
Diagram 27 is a straight line passing through the origin. On 
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In these circumstances, the shape of the variable cost curve 
cannot be attributed in the same simple way to the operation of 
the Law of Non-Propoitional Returns. The general tendency 
described by this law will still be at work, for the variable inputs 
are being combined with fixed quantities of the firm’s other 
factors, namely, its plant, machinery and equipment, executive 
and managerial laboui. This tendency may be strengthened or 
weakened by changes in the proportions of the variable inputs 
to one another. Suppose we are at /*, in Diagram 27 where a 
10 per cent ineiease in the inputs of both X and Y promise an 
increase of less than 10 pci cent in weekly output. The diagram 
shows that the cheapest way to increase output by this percen- 
tage is by using relatively moie of 1 than of X, If, however, the 
unit price ol Y is lowri than that of X , it is possible that the out- 
put on the combination ol A’ and Y denoted by I\ will be less 
than 10 per cent gi eater than that denoted by P d . Here, the 
change in the proportion ol the variable inputs to each other 
works against the tendency lor the returns to both factors to 
diminish, so that variable c osts rise by a smaller pei cent age than 
output. It is probable, however, that the lattei tendency soon 
becomes dominant, and this conclusion is supported both by 
experience and observation. Statements by businessmen suggest 
that as output is expanded \ ariable cost 4 - use faster than output, 
and these statements ate confirmed by our observations that 
higher prices have to be olfeied for the things that they sell to 
induce them to plan to increase their outputs. 

The variable fartois — X and Y — are not the only produc- 
tive factors that the firm in our ex mple uses in weaving cloth: 
consequently, the* variable costs aie not the total weekly ex- 
penses that the firm incurs. The inputs A" and Y are used with 
fixed quantities of other resources, namely the firm’s buildings, 
its machines and equipment, its managerial and office staffs. The 
quantities of these resouices at the firm’s disposal are the result 
of a previous decision made by the r a m. At some time in the past, 
the firm decided what quantities and what qualities of each of 
these inputs were required. The buildings may have been leased, 
and the machines and equipment hired. If so, the contracts 
entered into with their owners will probably run for many of 
our planning periods. Alternatively, these factors of production 
may have been bought outright by the firm, with monies sub- 
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scribed by the firm’s owners or borrowed by them from others. 
If the latter, the firm must pay interest to those who have made 
loans and make provision for the repayment of the principal. If 
the former, there will be no contractual obligation to pay fixed 
sums of money to the firm’s ordinary shareholders; but the firm 
must set aside such sums in each period as will enable it to re- 
place these factors when they have worn out or become obsoles- 
cent. The contracts by which the firm hires its managerial and 
executive labour are likely to have a currency of several of our 
planning periods. We shall call these expenditures that we have 
listed the fixed costs, for theirsize does not depend on, or vary with, 
the size of the firm’s weekly output of cloth. We shall suppose 
that these fixed costs run at the rate of £ 0 F per weeL When 
£OF are added to the variable costs of producing each output 
on Diagram 28 and the points plotted and joined, we have the 
total cost cuive. This will not be parallel to the total variable 
cost curve, but will be distant from it at each output by £ 0 F 

THE CHOICE OF A SALES PI AN 

The total cost curve in the diagram shows us thf minimum 
sum of money that the firm must disburse each week to produce 
each possible output. The next strp is to show how in the light 
of its objective and of its expectations of the price per yard at 
which it hopes to sell its cloth, it chooses what quantity of cloth 
to produce and sell. 

We shall assume that the firm expects to be able to sell any 
output of cloth it might produce at a given price — that is, that 
the price of cloth lies beyond the firm’s control. In these cir- 
cumstances, the alternative revenues that the firm might earn 
will all lie on the straight line OR in Diagram 28, for when the 
price per yard is given, revenue will always increase in the same 
proportion as sales. From Diagram 28, we can read off both the 
total costs the firm would incur in producing each output and 
the revenue it would earn from selling it. We shall assume that 
the firm will choose that output which promises the maximum 
excess of expected revenue over expected costs: that is, the 
maximum net revenue. There is no direct and unambiguous 

* While the total and variable cost curves will not be parallel, the tangents 
di^wn to them at any given output will be parallel to one another, for at any 
output the rate of change in total costs must be the same as the rate of change in 
variable costs. 
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evidence to support this assumption: our main justification for 
making it is that the revisions of sales plans that it suggests con- 
cur with our observations of what actually happens when firms 
revise their sales plans in response to changes in the planning 
data, and that it is consistent with what we know of the motives 
of businessmen. 

In Diagram 28, the expected net revenue to be earned by 
producing and selling any output is equal to the vertical dis- 
tance between the revenue line and the total cost curve. The net 
revenue from each output is plotted on the diagram. At weekly 
outputs of less than 0 s u net ie venue is negative, for in this range 
of output the revenue line lies below the total cost curve. As 
output is expanded beyond Oq, expei ud net revenue rises, 
reaching a maximum when OS ^ being produced and sold; 
thereafter, it declines again, becoming negative at outputs 
greater than 0 s z . Sim e we have assumed that the firm wishes to 
produce and sell the output which promises to earn for it the 
maximum net revenue, it wall choose an output of OS per week. 

We have now completed the second step dost ribed on page 50 
above. From the production possibilities open to it, the firm 
will choose the output which, at the given prices for its product 
and factors, promises to yield the maximum net revenue. The 
sales plan of the firm is then: 

OS yards x the price per yard if. 

The purchase plan consist of the quantity of each of the ‘fixed* 
factors at the firm’s disposal multiplied by the price the firm 
has contracted to pay for it, or di ided to pay for it, plus the 
quantities of X and Y that the firn plans to buy multiplied by 
their respective prices, the sum of these items equals the total 
costs of producing and selling the output OS. When the firm is 
implementing these plans, we say that it is in equilibrium ; in 
doing so it is planning to earn the maximum net revenue that 
the circumstances in which it finds kHf peimit. 

So far in this chapter, we have cone little more than illus- 
trate diagrammatically the sales plan of the firm. In doing so, 
we have presented the data on whk h the sales plan is based in 
such a way that we can deduc c how r the sales plan will be revised 
if any datum changes. It should now be clear that the sales plan 
will be revised if there is any change in the constellation of pro- 
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duction possibilities, or in the prices of one or -other of the 
variable inputs, or in the expected selling price of the product, 
or in the objective of the firm, or in any two or more of these. 
In the remainder of this chapter, we shall examine how the 
sales plan will be revised if there is a change in the expected 
selling price of the product. Changes in the production possi- 
bilities and their effects will be examined more fully in the next 
chapter, and the effects of changes in the price of one or more 
of the firm’s inputs will be postponed until Chapter 5, when we 
shall be dealing more fully with the firm’s purchase plan. 

HOW THE SALES PLAN IS REVISED WHEN THL EXPEC- 
TED SELLING PRICE OF THE PRODUCT CHANGES 

We see from Diagram 28 that the firm in our example, with 
its given expectations about the price of its product and the 
prices of its inputs, will decide to sell OS yards of cloth per week. 
If for any reason there is a change in the entrepreneur’s expec- 
tations about the price at which he expects to be able to sell his 
product, then the sales plan will be revised. If the expected 
selling price is p u then the alternative revenues tffat the firm 
might earn will all lie on 0 R X in Diagram 29; given the total 
costs of production, the firm will plan to sell Os x per period. If a 
price of p« per yard is expected to obtain, then 0 R ? will be the 
revenue line, and if its costs remain the same, the firm will plan 
to produce and sell Os 2 per week, for at the new T price this pio- 
mises the maximum net revenue. By drawing in the appro- 
priate revenue line, we can discover the sales plan that the firm 
would choose at each expected selling price for its product. It is 
clear from the diagram that planned output will be the higher 
the higher is the expected selling price of the product, and that 
planned output and sales will be the lower the lower is the ex- 
pected selling price. 

At a price of p 3 per unit, the revenue line 0 R 3 touches the 
total cost curve at A; in these circumstances, the maximum net 
revenue that the firm can hope to earn is zero, and it can earn 
that by producing and selling Os 3 per week. By selling Os 3 per 
week, the firm will just be earning enough to remunerate all the 
factors of production that it employs. It may be worth the firm’s 
while, indeed, to continue producing and selling even if the ex- 
pected net revenue were negative. Thus, if the price were p 4 , net 
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we measure.the expected selling price of cloth on the vertical 
axis, and the planned sales of cloth per week on the horizontal 
axis; when our deductions from Diagram 29 are plotted be- 
tween these axes and the points joined togcthei, wc have the 
firm’s weekly supply curve of doth. This supply curve shows us 
the sales plan that the firm would c hoose at each cxpcc ted selling 
price for doth, with its given production possibilities, objective 
and contractual obligations, and at the given prices it expects to 
have to pay for its variable inputs. It shows us how the sales 
plan will be revised if the only datum which changes is the ex- 
pected selling price of the pioduct. 

So far in our diagrams we have illustrated the relationships 
between weekly output and total costs and total ievenue. In 
economic textbooks, howevei, it is perhaps more common to 
portray the relationships between output and average cost and 
average revenue. Those are easily dcducible from Diagram 29, 
and arc shown in Diagram 41. O11 the vcilical axis of this dia- 
gram we measure sums of money, and on the horizontal axis 
alternative outputs of cloth per week. 'I he average variable cost 
of producing any output is equal to the total vauable tost 
divided by the number of units of output: thus, the average 
variable cost of piodiuing ear li unit of the output 0 r 4 in Dia- 
gram 29 is NjOsi — that is, the slope of the straight line ON. 



Diagram 31 
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When this calculation is made for each output an<| the results 
plotted and joined in Diagram 31, we have the average variable 
cost curve. In the same way, we can calculate the average total 
cost for each output: the average total cost of producing, for 
example, the output 0 s 4 in Diagram 29 is s A MjOs 4> that is, the 
slope of the straight line joining 0 and M. If we calculate the 
average total cost of each output and transfer our results to 
Diagram 31, we get the firm’s average ,otal cost curve. Both the 
average variable cost and average total cost curves will be more 
or less U-sliapcd, because of the distinctive pattern discernible 
in the behaviour of the variable and total costs which we de- 
scribed on pages 65-8 above. It will be rcc ailed that this pattern 
was wholly or mainly a reflection of the Law of Non-Propor- 
tional Returns. 

If we arc to illustrate the firm’s sales plan on this new dia- 
gram, it is convenient to use a third cost concept, namely, mar- 
ginal cost. The marginal cost of a unit of output is the increase 
in variable costs caused by ihe production of that unit: if, for 
example, die variable costs of producing 10 units is sdfc., and of 
11 units is 2 is., the marginal cost o 1 producing the eleventh unit 
is 2 is. less 20s., or is. Since total costs always exceed variable 
costs by a fixed sum of money, namely, the fixed costs, the in- 
crease in variable costs entailed by producing any additional 
unit of the product will always be equal to the increase in total 
costs for the same unit. Geometrically, the marginal cost at any 
output is measured by the slope of the tangent to either the 
variable or total cost curves at Uiat output. When wc calculate 
the marginal cost at each output in Diagram 29, and plot our 
results in Diagram 3 1 , w e get the marginal cort c ui ve. The mar- 
ginal cost curve, like the average variable and average total 
cost curves, is U-shaped, and it cuts both of these at their mini- 
mum points.* 

If the firm believes that it will be able to sell its output at a 

* Why this must be so can be shown geometrically. The A VC at any output is 
equal to the slope of the line drawn from the origin to the point on the variable 
cost curve at that output. In Diagram 2 f), average variable cost is at a minimum 
at an output of 0r 8 , tor OB is less steep than any straight line drawn from the 
origin to the variable cost curve at any other output. At 0i 6 , the marginal cost is 
equal to the slope of the tangent to the variable cost curve at B. Since this tangent 
must coincide with OB, at this output marginal cost and variable cost must be 
the same. In the same way, it can be shown that at the output 0s t , average total 
cost is at a minimum and equal to marginal cost. 
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price of p x *per unit, then the relationship between expected 
selling price or average ievenue and output is shown by the 
horizontal straight line drawn at the price p x in Diagram 31. 
Given these expectations, if the firm wishes to maximise its net 
revenue, it will plan to produce and sell an output of 0 s 1 per 
week. This output corresponds to the output 0 s x in Diagram 29. 
There, at the output 0 s ^ 3 die slope of the revenue line (which is 
equal to the expe< ted selling price) is the same as the slope of 
the total or variable cost curve (which is equal to the marginal 
cost). In Diagram 31, die equality between marginal cost and 
expected selling pike when net revenue is at a maximum is 
shown explicitly. We may confirm mote directly that at the 
pricey net revenue is greatest when ()s x is being prodr< ed and 
sold each week. Marginal cost measures ihe amount by w'hich 
total cost increases when output is expanded bv otic unit. M he 
price, given the firm’s expectations, is equal to the amount by 
which the total revenue would increase if sale* were increased 
bv one unit. By producing and selling an txtia unit of output 
beyond ()\ u it is deal bom Diagram 31 that the firm would add 
more to its costs than it would to its revenues. Bv doing so, net 
revenue would bt uducid. Similarly, bv producing and selling 
one unit less than ()s u more would be subtracted from revenue 
than W'ould be subli acted from costs. By reducing output and 
&alcs by one unit, net revenue would be 1 educed also. If net 
revenue would be less at outputs greater and less than ()s u then 
it must be at a maximum when 0 s l is being produced and sold 
in each week. 

In the same wa}, W'O can show that at an expected selling 
price of /> 2 , planned production w r ouM be ()s 2 ; at p and so 
on. At expectc d selling prh es of 1< ss than but greater than p 5 , 
the weekly revenue will not cover the weekly total costs. 11 the 
contracts made with the fixed factors do not expire and cannot 
be revoked or revised during the 1 ’aiming period, the firm will 
continue to operate -- planning to sell Os 4 per week at /? 4 per 
unit and 0 s 5 per w T eek at p 5 per unit — for the reasons stated on 
pages 70- 1 above. The marginal cost curve above the minimum 
point of the average variable cost curve in Diupram 31 is, there- 
fore, the firm’s weekly supply curve of cloth. It is in all respects 
identical with the supply c urve shown in Diagram 30. 

It must be emphasised that Diagram 31 adds nothing to 
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supply curve t of cloth by adding together the quantities of cloth 
that each firm would plan to sell at each expected selling price. 
Thus, at the price p Xi firm A plans to sell a x per week, B plans to 
sell b x per week, and ( 7 , c x . The total quantity of cloth that all the 
firms plan to sell at p x is therefore a { plus b L plus c l9 and this is 
plotted against the price p x in Figure D. In the same way we can 
discover the quantity of cloth that w ill be supplied by all these 
firms at each other expected selling pike foi cloth. When all 
these points are joined together in Figure D, we have the total 
or market supply curve of doth. 

In Diagram 32, it is assumed that the firms A, B and C, have 
different supply curves of cloth. We would expect this to be 
genet ally the case, for theie will be diflerences between firms in 
the quantity, kind and quality of the pioduitive sei vices that 
they are using. Different firms may ha\e different production 
possibilities open to them in the sliort-iun because they made 
different decisions in the past aboul the si/e of plant and the 
quantity and kind of equipment and machinery to use. There 
may be differences in the qualities of the vaiiablc inputs they 
use: if each must pa) the same time-rate of wages, and if C, for 
example, because of its lotation ot past behaviour, can employ 
only the less efficient weavers, then C’s costs will be relatively 
higher and the quantities it plans to sell at each piicc relatively 
less, than those of its competitois. 

We have assumed thu ea\ h firm in making it sales plan ex- 
pects the selling price of its produt t to be beyond its control. 
While each firm may plan on the assumption that the prices of 
its products aie beyond its contr d, the total effect of all firms 
implementing theV* sales plans is to assist in the determination 
of the relations between the pi ices of the things they sell. The 
pric e-determining role of these sales plans is summarised in the 
total or maiket supply cuivc for each pr uluct. The manner in 
which this role is played will be described at some length in 
Chapter 4. 

THE PRICE-ELASTICITY OF SUPPLY 

In tlik chapter so far we have done two things: first, we have 
shown how the sales plan of an existing firm depends on the pro- 
duction possibilities, on the expected selling price of the product, 
on the prices the firm expects to have to pay for its variable 
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inputs, and on the firm’s objective; second, we have described 
the direction in which the contents of the sales plan would alter 
if there was some change in the expected selling price: the higher 
the expe( ted selling price the gi eater will be the planned output 
and sales, and vice versa. Pioducts may be classified according to 
the extent to which the quantities of them that are offered for 
sale vary as a result of changes in their respective selling prices. 
The responsiveness of planned sales to changes in the expected 
selling piice is t ailed the pric e elasticity of supply. 

The way in which the quantity of doth, in our example, ie- 
sponds to a change in the selling price is illustrated by the supply 
dine of doth in Diagram 30. Ihe stiength of the icsponse of 
quantity sup] died to 1 datively small changes in the expected 
selling price is measured by dividing the ptoportionate change 
in the quantity supplied by the small proportionate change in 
pii< e that ‘causes’ the change in quantity supplied. In Diagiam 
30, il the expec ted llhig puce were Op 2 , Os 2 would be supplied; 
if P weie to lise to ()f\, the him would plan to sell Oq pel week. 
The piuc 1 las lints of supph in this range of piice is: 

p wJpilh 

o*J op; 

Ihe numciator, JO\ 2i is the proportionate change in the 
quantil) supplied, and we get it by dividing the actual change 
in the quantity supplied by the quantity supplied before the use 
in pile e. The denominator, p x p 2 0 p 2 , is the piopoi donate change 
in the expected selling puce, and is obtained by dividing the 
«t< tual e liangc in pi ic c\ In the piice at which the him initi- 
alh expected to be able to sell its pioduct, that is, b} 0 p v We 
can see moieeleaiK how this ineasuie is used bv taking a numeii- 
cal examjile. Suppose that when the expected selling price is 50 
pence per unit, the him plans to sell 350 yards ofcloth per week, 
and that if the piice W'c'ie to lise to 31 pence' per yard, planned 
weekly sales would be 373 vaids. The piice elasticity of supply 
of cloth is then: 


E - 25 / 1 
s 35 0 / 5° 
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. When the value of the price elasticity of supply is zero, we shall 
say that supply is perfectly inelastic; when it is infinitely large, we 
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shall describe supply as being perfectly elastic. When the price 
elasticity is greater than unity, we shall say that supply is rela- 
tively elastic; when it is less than unity, supply will be described 
as iclati\ ely inelastic. It can be shown that the price elasticity of 
supply of a product will not generally be the same at all prices, 
and that the elasticity in any paiticular range is not the same 
as the slope of the supply cmve in that range of prices, in a 
maimer analogous to that used on pages 3O-7 above. This 
measure of price elasticity of supply, like' our measure of the 
price elasticity of demand, is only \ahd if the change in selling 
pme is \ery small: strictly, it is a measure of point elasticity and 
should be used only if the pric (‘-change is infinite ly small. 

CllANOFS IN SUPPLY 

r l he relationship that we have calh d supply shows us die sales 
plan that the firm, in our example, would choose at each ex- 
pected selling ]>ric( for cloth, when its production possibilities, 
its objee ti\e, its contractual obligations, and the pikes it cxpec ts 
to have to pa) for its \aiiable input 5 , all n mam unchanged. We 
must now' examine what will happen to supply when there is any 
alteration in one 01 otlu r of these. 

Tirst, the elicits of a change in the pioduction possibilities. 
1 h( production possibilities ma\ be altered by the firm choosing 
a new r method of production, 01 bv < \tenclmg 01 contracting its 
existing buildings ancl plant while maintaining its existing 
method. In either ease, die isoquant map in Diagiam 2 j will be 
lcplai ed by a new one. If the firm’s obje< lix c and the pri< rs of 
its inputs remain unchanged, there will be a m w w< t kl) supply 
cuive which mas; bear almost y idationship to the old one. 
In general, if a firm expands its potential outputs, the new 
supply cui\e will usually lie south and east <>( ihe old, indicating 
that the firm will plan to produce and sell more each week at 
eac h expected selling price than befoie 

Second, the effects of a revision in the firm’s contractual ar- 
rangements with its ‘fixed* factor. I r thcse revisions occur at the 
same time as the firm chooses a new method of production or 
decides to exploit its existing method differently, then the effects 
on supply will be those described in the previous paragraph. 
The only kind of contractual revision that will not alter the range 
of production possibilities is one which aflccts only the rewards 
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of the firm’s existing ‘fixed’ factors. Revisions of this kind will 
have no effect whatsoever on the firm’s weekly suppfy: provided 
the quantity and quality of the ‘fixed’ factors at the firm’s dis- 
posal remain unchanged, its weekly supply is in no way affected 
by its fixed costs. A change in fixed costs arising solely from a 
change in the rewards paid to the fixed factors will, however, 
alter the length of time for which the firm’s existing weekly 
supply will be maintained. Thus, if the fixed costs were reduced 
to zeio, the film if it chose could produce indefinitely at prices 
above minimum average variable cost in Diagram 3 1 . 

Third, the effects on supply of a change in the film’s objec- 
tive. These will depend on what new objective is chosen. The 
weekly supply, in our example, Is what it is because we have 
assumed, inter aha , that the firm wished to earn the maximum 
net revenue in each peiiod. If the firm wished merely to cover 
its total costs of production, then its supply curve would be the 
rising pait of its average total cost e urve in Diagram 31. If its 
aim were to earn a constant weekly net levenue, then its supply 
curve would be a curve lying directly above the iising part of 
its average cost curve, and asymptotic ally approaclyng it as 
planned output increases. 

Fourth, the eflect of a c hange in the pi ic e of one or more of the 
film’s variable inputs. We may ascertain this by repeating step 
by step the aigument ol this chapter. If the piice of input T falls 
while the price per unit of input X remains the same, then each 
output can lie piodue cd with less expenditure on vaiiable inputs: 
the expansion path in Diagram 27 will swing towards the verti- 
cal axis, and the variable and total cost curves in Diagram 29, 
the average total cost, average vaiiable cost and marginal cost 
curves in Diagram 31, and the supply curve in Diagram 30, will 
all shift southwards and eastwards, for the cost of each output 
will now be lowei. Conversely, if the price of one or other of the 
variable inputs should rise, the supply curve would shift north- 
waids and westwaids: the firm would plan to produce and sell 
less at each expected selling price than before. 
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LONG-RUN PRODUCTION POSSIBILITIES AND THE PAT- 
TERNS IMPLICIT IN THEM 

In Chapter 2 (pages 50 ff.), we described the range of produc- 
tion possibilities open to the firm in the short-run. We experi- 
enced little difficulty in doing so, for there we assumed that the 
firm had already decided upon the exact characteristics of its 
product and on the quantities and qualities of all but two of the 
inputs required to produce it. In choo ing its sales plan, the firm 
was limited to the different quantities of its product that could 
be produced by using varying quantities of the two variable 
inputs, X and Y. It was easy to illustrate the limited xange of 
production possibilities, for there were only two variable inputs, 
and all of the relatively small units, by which the use of X and Y 
could be increased or decreased, w r ere assumed to be identical 
with one another. 

In laying plans for the long-period, the problems that face us 
(and the firm) are more complex. First, the firm is not prevented 
by past agreement 01 by lack of time from varying the quantity 
of any output: the si/e of the buildings and the qifhntity of 
equipment are no longer data. This by itself, however, need 
create no insuperable difficulty, for the method of analysis of 
the previous chapter could be extended to problems in which 
not only two but rathei all inputs were variable. Thus, if the 
firm employed only three inputs, X and Y and all possible 
combinations of these inputs might be plotted in the three 
dimensional space bounded by three axes, each at right angles 
to each other. Beside each point we would write the output 
which the firm expected that combination of X , T and Z 10 
produce, and order could be introduced by drawing isoquant 
surfaces, each passing through all combinations of the three 
factors that promised the same output. Each isoquant surface 
would be convex when viewed from the origin, because the 
inputs X 9 Y and < are not perfect substitutes for one another. If 
we erect a plane at right angles to the axis on which we measure 
X y for example, we would expect all points on that plane to 
follow the pattern that was in part explained by the Law of 
Non-Proportional Returns, for the outputs lying on it are those 
that can be achieved by combining varying quantities of Y and 
Z with a fixed quantity of X. 
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So far ouy argument is analogous to that of the previous 
chapter. The analogy breaks down, however, when we seek a 
pattern in the combinations of X, Y and Z that lic on a straight 
line drawn through the origin. The Law of Non-Proportional 
Returns is of no help here, for as we move along such a line the 
quantities of Y and Z arc a H being increased by the same 
proportion. Intuitively, we would expect the output to vary 
directly with the planned input: thus, if 2 A' t /[Y + \Z promise 
an output of 10 units per period, then we would expect 50 per 
cent more of each input — that is, * GY { 1 \Z, to yield an 
output 50 per cent greater, that is, 15 units per period; and we 
would expect half as much of each input, that is, iA" \ 2T4 i Z, 
to yield only 5 units pei period. It is not easy to confirm this 
assumption in any direct way either by observation or experi- 
ment. It maybe observed that in many industries there aic wide 
variations in the size of him; but this does not provide confirma- 
tion of our hypothesis that when the quantities of all inputs arc 
increased by a given proportion, output will rise by the same 
proportion. And this for two reasons: first, if the price of the 
industry’s product is a datum for each firm fas we assumed in 
Chapter 2), and if all the firms are operating, this means that 
the marginal cost of the last unit produced in each firm will be 
the same. However, the average total cost per unit of output 
might differ widely from one firm to another.* Second, even if 
firms of different sizes have co-cxistcd in an industry for some 
time, this at best means i !, at each firm's total revenue at least 
covers its total costs of production. We might infer that average 
total cost per unit of output is similar in each firm. But this does 
not confirm our hypothesis that #utput varies directly with 
inputs, for different firms might be using diifcrent methods of 
production and therefore using different inputs. If all firms were 
using the same inputs, and paying the same unit prices for 
them, then the fact that average total costs per unit of output 
was the same for each firm would, of course, support our hypo- 
thesis. 

Controlled experiments may be equally inconclusive, for it 
may not be possible to honour the assumptions from which this 
hypothesis is derived. The experimenter or manager or produc- 
tion planner or co-ordinator might combine different inputs in 
• Cl. Diagram 3a. 
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the same proportions (in the above example, <iX: \Y \ i£) but 
in varying quantities and record the outputs obtained. In such a 
series of experiments the experimenter’s services must be in- 
cluded as a separate input. These services, however, are not 
being increased by the same proportion as the quantities of all 
other inputs. Indeed, what is happening is that increasing 
quantities of all the other inputs are being combined with a 
fixed quantity — namely, one unit — of management or ‘plan- 
ning’. In these circumstances, we would expect the increases in 
other inputs to yield more than propoitional increases in output 
for a while, and then less than proportional increases in output: 
that is, the relationship between output and all inputs other than 
management will display the pattern described by the Law of 
Non-Proportional Returns. These results cannot disprove our 
hypothesis, for the hypothesis describes the relationship that 
would obtain between output and inputs if all inputs were 
increased by the same proportion, whereas our results were ar- 
rived at by varying only all inputs with the exr option of manage- 
ment by the same proportion. However, while the hypothesis is 
not disproved, serious doubts are cast on its usefulness^ 

If the quantities of all inputs that the film icquired, with the 
exception of management or co-ordination, could be continu- 
ously varied, then the analysis of the previous chapter would 
suffice. The production possibilities open to the firm in the long- 
run could be illustrated on a diagram which was similar to 
Diagram 21 and which showed the outputs to be expected from 
varying quantities of all other inputs when combined with the 
fixed unit of management: the same patterns could be discerned 
and the same deductions drawn. Management, however, is not 
the only input that is incapable of continuous variation. Thus, if 
a firm uses one motor lorry, it cannot increase the number of 
lorries at its disposal by less than 100 per cent; if it uses two 
typewriters, it cannot increase the quantity of this input by less 
than 50 per cent, or reduce it by less than 50 per cent, for a 
typewriter must be of a certain minimum size if it is to do its 
job properly; and if the firm is employing one accountant, it 
cannot do less than employ another whole accountant. Inputs 
such as these, the quantity of which cannot be varied continu- 
ously with output, are usually called ‘indivisible’ or ‘lumpy’ in- 
puts. Top-management or co-ordination is clearly an extreme 
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example of indivisibility or lumpiness. Another extreme example 
of indivisibility is the amalgam of fixed factors that the firm has 
at its disposal during the short-run. The technical consequence 
of indivisibility is that as more of the other and divisible factors 
are combined with the indivisible factors, output follows the 
pattern described by the Law of Non-Proportional Returns. 

Most factors that a firm uses aie indivisible to some extent. 
The quantity of the factor may be incapable of continuous 
variation for technical reasons, as with typcw 7 riters and lorries, 
for each of these must be of a certain minimum si 7e if it is to do 
the work for which it was designed. The indivisibility might 
arise for reasons that arc partly technical and partly institu- 
tional: thus, the firm might not be able to hire labour-service in 
units of less than one hour or one week. Whether or not the 
degree of indivisibility meiits the adjective ‘indivisible’ depends 
mainly on the number of units of that factor that the firm is 
using. If a firm is engaged in road haulage and if it is already 
operating 200 lorries, then the degree of indivisibility in the in- 
put lorries is unlikely to be important. If the firm is a small 
wholesaler owning only one lorry, then the degree of indivisi- 
bility will be significant. 

The notion of indivisibility depends also on the units in which 
we measure inputs. The input transport services may be meas- 
ured in number of lorries or in ton-miles: indivisibility is more 
likely to be significant if we use the former than if we use the 
latter. The input typing services may be measured in numbers 
of typewriters or in words typed per hour: the degree of indivisi- 
bility may be the less worthy of lote if we use the latter units. 
In general, with durable goods (like lorries, machines or build- 
ings which yield their services over many production periods), 
indivisibility will appear more important if we measure inputs 
in terms of the number of such goods rather than in terms of the 
services which they render. This choice of units is rather more 
than a linguistic quibble: a firm c an not have one-half of a lorry 
for one week, but if a lorry gives 100,000 ton-miles per week, a 
firm can have 50,000 ton-miles of input by hiring a lorry for 
three days, or it may procure the same quantity of input by 
having another firm transport its goods. If a firm has more work 
than one accountant can cope with but less than two could do, 
then it may hire accounting services from a specialist firm. 
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We conclude, therefore, that indivisibility of the kind we have 
been describing is seldom important: it is always a matter of 
degree and frequently the result of how wc define input. Fur- 
ther, a firm can generally vary the quantities of the services of 
durable goods that it uses, more or less continuously, by hiring 
these from other firms. It is possible that the only example of 
inescapable indivisibility in the long-run is the factor that we 
have called top-management, co-ordination, planning or entre- 
preneurship. By its very nature one unit, and one unit only, of 
this is required by each firm. 

We have thus far been assuming implicitly that the firm 
would plan to produce higher outputs with precisely the same 
factors (though with a larger number of units of each of them) 
as it would use to produce smaller outputs. This, however, is 
neither necessarily nor generally the case. We observe that in 
industries, where firms of different sizes co-cxist, the small firms 
use dilfeient inputs from the large firms, because they use dif- 
ferent methods of production. r J he labour-service and machinery 
employed by email firms are generally less specialised than those 
employed by large firms. When output is large it is fusible to 
keep one man fully occupied on a nariow range of tasks, or even 
on a single task such as tightening one particular screw; when 
outputs are small, one man may have to do many jobs. Thus, 
when the firm is small, the owner or manager may be responsible 
for buying raw materials and hiiing labour, selling the product, 
organising production, keeping an eye on costs, and co-ordin- 
ating all these decisions to achieve the firm’s objective; w'hen the 
firm is large, the functions of buying, selling, producing and 
costing may each be large enough to keep a specialist fully occu- 
pied and the manager remains ultimately responsible for policy. 
Wc observe also that as the size of firms (as measured by output) 
has grown, specialised machines have been developed to do 
jobs that were formerly done by workers. 

The factors that arc used may vary with the size of the firm, 
not only because they become more specialised, but because they 
increase in size. Thus, a small firm may obtain its power from 
one or two small electric motors; a large firm may use electric 
motors of muc h greater horse-power. A small firm may have small 
buildings and a small boiler in its engine-room; the large firm, 
large buildings and a large boiler. And these large durable goods 
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perform thesame functions as the smaller ones of the same name. 
We shall see later that the larger firms in any industry use 
bigger and more specialised inputs — that is, use different 
methods of production — than the smaller firms, because such 
methods arc less costly 

We may sum up thus far as follows- In making a long-run 
decision, the firm is choosing the Iramev\ ork with which it will 
have to operate in the ensuing short puiods — lor once the 
firm has decided upon the si/e of building and the number, kind 
and quality ol machines to ust and so on, it will be confined for 
some time there aft< r to tin range of outputs that these can pro- 
duce when used with the appropu ite ‘variable* la< tors. At the 
time whtn the firm is making its choice, it may dravv on the 
existing fund of tribunal knowledge to discover the difleient 
mtthods In wlneh am p inn ulai 1 uige of outputs, of the genus 
of pioduct in which it is interested, might be produced. Thus, 
it may be that the langi ol output 1,000 to 2,000 units per 
week, could be produced in a biuldimr of si/e md type A , with 
jo machines of type B , when fed b\ varying quantities of a 
specific quality ol riw mitt rial ( , md operated bv differing 
quantities of a cut un grade of 1 ilx nu -service 1 ), or the same 
outputs might be achieved m (he same building with fewer 
machines of a diflert nt tv pi , md with diflerent quantities and 
quilitus of 1 lbour-servic e and miternls, or, ind< cd, with any 
one ol an almost infinite number of diffiient combinations of 
difleient ‘fixed f ictors, wk ! i si t to woik by vaiying quantitu s 
of the appropriate ‘van ible future + 1 or each range of output, 
then, we mav draw a number ol di igi each similar to 
Diagram j 1, anefeaeh as uniin s aonu gut 11 bundl of ‘fixed’ 
factors and showing the diflerent outputs that can be obtained 
from that bundle with varying c{u entities of the ‘variable’ inputs 
appropriate to it 

The total of all such diagiams for ill ranges of output illus- 
trate the production possibilities c^cn to the firm m the long- 
run, and the previous pages indicate their main characteristics. 
With each method of production — that is, with the use of the 

♦ Before the firm makes its choice, .11 (01 almost all) factors are poicntidly 
variable After the firm has made its choi t, however, some are faxed and some 
remain variable In delineating the production possibilities w < use ‘fixed** to 
mean those factors that would be fixed, and ‘variable* to mean those factors that 
would r emain variable, were the firm to make that particular choice. 




The Sales Plan of the Firm: Long-run 89 

same general pattern (which is illustrated by the thick, unbroken 
line in the diagram), and for the same reasons, for as output is 
increased, more of both the ‘fixed’ and ‘variable’ factors are being 
combined with the given unit of planning or entrepreneurship. 

The production possibilities open to the film in the long-run, 
weie it to use any other method of production, can be illustrated 
in the same way. For each method of ptodut don, we will have a 
thick line similar to that in Diagram 33, summarising the rela- 
tionship between output per peiiod and the quantity of ‘fixed’ 
and ‘variable’ factors required by that method of production. 
All these diagrams will summarise the pioduction possibilities 
open to the firm in the long-run. Tin problems facing the firm 
are first, to decide how to produce each range of output and 
then to decide what range of output to piochue and sell. Neither 
of these chokes can be made on technical or physical giounds 
alone, for the diagrams illustrating the pioduction possibilities 
open to the firm within each method of production cannot be 
compared with one another. And this for two reasons. First, 
while the genus of product is the same lor all methods of pro- 
duction, its species will vaiy (rom one method to another. On 
the vertical axes we may be measuring cotton cloth or motor- 
cars, but the precise quality of the cloth and the piccise kind of 
motor-car will not be independent of the method of production 
by which it was made. To take an extreme example: cloth or 
cars made by the handicraft method of pioduction will not be 
the same as those that are mass-produced. Second, the inputs 
that are being measured on the horizontal axis are not the same 
for each method of production. The ‘variable’ inputs may vary 
from highly skilled labour that plays a major role in shaping the 
product to unskilled or semi-skilled labour that merely tends 
the machines that make it, and the size and function of the 
machines will vary also. 

These problems are similar to those whirh we met in Chapter 
2. There, the production possibilities open to the going firm were 
limited by the ridge lines on Diagram 21. The firm was faced 
with two decisions: first, what quantities of the variable inputs 
it would use to produce each w r eekly output — that is, ‘how’ to 
produce each output, and second, what particular output to 
produce and sell. Neither choice was possible on technical 
grounds, for the different combinations of the two variable 
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inputs, X and by which each output might bg produced 
could not be directly compared with one another, since there 
was no common, physical unit to which both X and Y could be 
reduced. In the long-run, as in the short-run, those choices can 
only be made in the light of the economic data, namely, the 
price per unit of each factor of production that the firm might use, 
the price at which it expects to be able to sell its product, and 
the objective towards which it is striving. 

THE CHOICE OF HOW TO PRODUCE EACH RANGE OF 
OUTPUT 

The production possibilities show us the different combina- 
tions of the same or different factors by whi( h each range of out- 
put may be produced. The film must choose vs hat range of 
outputs to produce and the precist 1 method by which to produce 
it. The latter choice can be made when the prices of all inputs 
are known, for when the prices of all the factors of production 
are given the money cost per unit of output can be calculated. 
We shall assume that the firm will always plan to produce each 
range of output Iry using that combination of inputs thafrpromises 
the lowest cost pci unit. 

Let us begin with curve 2 in Diagram 33, showing the alter- 
native outputs that can be produced in each production period 
with bundle 2 of the 'fixed’ facloi s when woi ked by the ‘vai iable’ 
factors, and let us suppose that bundle 2 consists of one factory 
building of given size and design, ten identical machines and 
one works manager, and that the variable factors are operative 
labour and raw materials of given qualities and kinds. The price 
per unit of each of these is given and the entrepreneur’s problem 
is to calculate the behaviour of cost per unit of product over this 
range of output. Any output within this range may be produced 
and sold within each production period — which we called one 
‘week’ in Chapter 2. The ‘variable* inputs arc bought and used 
within each production period, so that their cost can be attri- 
buted wholly to the outputs they help to produce in that period. 
With the ‘fixed’ factors, however, the problem is more complex. 
The ‘fixed’ factor may be a durable good like a factory or a 
machine. A durable good is a reservoir of productive services 
that may be tapped as required: a machine, for example, will 
yield productive services in each of the production periods that 
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together make up its life-span. The cntieprcncur’s problem is to 
place a value on the machine’s contribution in each period, and 
in solving it three things are iclevant: namely, first, the price of 
the machine; second, the length of its life; and third, the way in 
which the price of the mac lnnc is to be allocated to each of the 
production pciiods making up its life. 

We shall suppose that the first of these is a datum to the firm. 
The second, the life of the machine, is a matter for conjecture. 
If the machine is used continuously, there may come a time 
when the costs of repaiis and replacements in each pioduction 
period would o\cud that pc nod's share (howcvci calculated) 
of a new machine. The entrepreneur may base liis estimate of 
the life of the machine on when he expect* this to happen. The 
economic life of the machine, however, may be much shorter 
than the time taki 11 for it to k wcai out 9 , li an in dustiy has become 
accustomed to continuous changt s in the U< hniques of produc- 
tion, entrepreneurs may expect this to continue in the future, 
and ca< h, wlu n < onl( mplatmg tlu puichase of a mac him of the 
current type, ma\ base his cah ulations on the time he expects 
to elapse Ixfoic it lx conus obsolete. It would clcaily be cjuite 
fortuitous if the tunc that isc p(< tc d to elapse lx foie the machine 
becomes obsolescent is tlu sairu as that required for it to wear 
out. When making lus calc illation, the enln picncur will choose 
whic hever of these pci iods is the shot ter. In older industries, like 
cotton whose technological experiences have for a while been 
placid, we would expect the lifespan of a machine to depend 
mainly on the time needed to wcai it out, in newer industries, 
like plastics, chemicals, radio nd television, obsolescence al- 
most certainly exeits the strorigc. influence. 

Knowing the price of tlu machine, and having decided upon 
its expected life, the next problem is to recoup its price from the 
production periods over which the entrepreneur expects to use 
it. The art of accounting provides a number of conventional 
solutions to this problem, but it no part of our purpose either 
to describe or assess them. The entrepreneur will choose one of 
these, and having done so, he can calculate the share of the cost 
of acquiring the machine that is to be attributed to each of the 
production periods that together make up its life-span. This 
sum of money will be a constituent of the firm's ‘fixed 9 costs tor 
that period. For the sake of simplicity, and not because it is 
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necessarily the most prevalent convention, we shall suppose that 
the costs of acquiring the machine or building are distributed 
equally over each of the periods in which he plans to use it. 
Thus, suppose that an entrepreneur borrows £100 to buy a 
machine with an expected life of 10 production periods, and 
contracts to pay 10s. (that is, \ per cent) per period as interest: 
on our assumption the ‘fixed’ costs of the machine in each period 
will be £10 10s. od.* 

We have assumed so far that the en'repreneur is planning to 
buy the durable good outright. He may, however, plan to rent, 
lease or hire its services from another firm. If a factory building 
is leased at a fixed annual rent, or a works manager hired on a 
six-monthly contract at a stated salary, we shall suppose that 
each production period is expected to bear an equal share of the 
rent or salary. If the entrepreneur who leases the factory is re- 
sponsible for its maintenance, we shall suppose that these costs 
are also equally distributed over the production periods. Once 
the cost of acquiring outright or leasing, renting or hiring each 
of the factors that make up bundle 2 in Diagram 33 is given, the 
part of these < barges that is to be attributed to each production 
period can then be calculated; on our assumption these ‘fixed’ 
costs will be the same for each period. There remains one fixed 
factor — the entrepreneur — whose remuneration is a part of 
the fixed costs. We shall value his services at the minimum sum 
which he must receive in each period to induce him to produce 
this product; this ‘minimum sum’ will be equal to the maximum 
income that he believes he could earn for his services in any 
alternative use.f 

When the expected fixed costs are known for each period, we 
can proceed as we did in Chapter 2 and calculate the variable 
costs of each of the outputs lying on curve 2, and by addition 
obtain the total costs of production of each output. From these, 
we can obtain the average total cost per unit of output, for in 
illustrating the choice of how to produce each range of output it 
will be convenient to work in terms of averages rather than in 

* Strictly, it will be rather less than this, for the sum set aside towards repay- 
ment of the piincipal in peiiod 1 can be lent to another entrepreneur during 
periods 2 to 10 inclusive, and it will earn J per cent per period. And similarly for 
the -urns set aside in the ensuing period (see mfra. Chapter 5). 

t For a fuller treatment of the valuation of the entrepreneur’s services, see 
infra , Chapter 10. 
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terms of totals. From the relationship between output and in- 
puts portrayed by curve 2 in Diagram 33, we can get, then, a 
relationship between output and cost per unit of output: that is, 
an average total cost curve like that in Diagram 31. 

By proceeding in precisely the same manner, and knowing 
the prices of the relevant inputs, we can get an average total 
cost curve for each othei curve in Diagram 33. All these average 
cost curves are graphed in Diagram 34. As the planned output is 
increased within this method of production the average total 
cost per unit of output falls for a while and then begins to rise: 
thus, in the diagram, the minimum points of the average cost 
curves are progressively nearer to the horizontal axis until bundle 
3 of the ‘fixed’ factors is being used, when greater quantities of 
the same ‘fixed’ factors are used, average total cost begins to 
use. The avciagc cost curves display this pattern becau’e of the 
pattern followed by the dotted line in Diagram 33, and that in 
turn was explained by the Law of Non-Pioportional Returns, 
with enticpicneuiship as the fixed (actor with which increasing 
quantities of the ‘fixed’ and ‘van able’ fat tois wcie being com- 
bined. 

If this were the only method by which the product in question 
could be produced, and if the entrepreneur were contemplating 
the production of outputs between Oa and Ob per period, he 
would decide to do so with the bundle 1 of the ‘fixed’ factors, for 



Diagram 34 
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at the given prices for inputs this promises the lowest cost per 
unit. Any other bundle of the ‘fixed’ factors will give higher costs 
per unit in this range of output: between a and b all points on 
ATC X are below ATC 2 or ATC^ or any odier average total cost 
curve.* Similarly, the entrepreneur would plan to produce out- 
puts between Ob and Oc per period with the bundle of ‘fixed* 
factors that promises the unit costs shown by A TC 2 , and outputs 
between Oc and Od with the factors that would give A 7 “C 3 , and 
soon. 

The entrepreneur, however, is not usually limited to one 
method of production: theie are gcncially a number of them 
from which he may choose. I or each other method of pioduc- 
tion, we can draw a diagram similar to Diagram 33, and once 
the prices of the inputs that are re quirt cl with that method aie 
given, average total cost curves t an be drawn as in Diagram 34; 
they will follow the same pattern and for the same reasons All 
these diagrams can be supenmposed on one another, ioi the 
vertical axis of(<u h me isuics sums of mon<\ and the horizontal 
axes measure units of the prochut per period . \ When this is 
done, we have a pit tun of the tost possibilities opt n the firm 
when planning foi iht long-run. r Ihc tntitprtiuui will plan to 
produce each range of output by the method of prodiu lion and 
with the quantities e>l tin uiput> eh mand< cl b) that m< thod that 
promises the lowest average < ost pu 111 it of the pioduct lht se 
choices aic illustrated in Diagiam 33, where wc suppose that 
there are only two imthods of pjodiution — the AfC curves 
drawn in unbiohe n lines le lau to tin hist and the cuivcscliawn 
in dotted lines relate to the second method Tor outputs per 
penod ol less than Ox some quantities of the inputs ippiopnate 
to the first mclhoel will be chosen, loi outputs guatcr than Ox 
the second method will be chosen. 

I11 this diagram, we have implicitly assumed that one method 
of production will give lowerco c ts foi some or all outputs than 
another. We must now attempt to explain why this mav happen. 
It will be remembered that wc have defined a method of pio- 

* As drawn, the diagram assumes that the ‘fi\ed’ factors appropime to this 
method of production are not miimtdy rh\ isiblt If they aie, then theic will be 
an infinite number of these A 1 C curves 1 hey w ill all, however, follow the pattern 
we have described. 

| This is not stnrtlv true On the hoii7ontal a\is we are intasuimg the same 
genus of product, but its specits probably \anes from one me thod of production 
to another, tor simplicity's sake, we shall ignore tins complication at this stage. 
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duction in terms of tin far tots tli it m used difl »<nt methods 
require dilfamt tutors I hr f u tots mi\ dithi in size, while 
performing tin sunr proehntiu si tv in thus pow r may he 
suppludby ehetrii motoi sot wide 1 \ diflu enthoM -pow ir ortho 
input floor-spite miv Ik supplied In hi tip buildings of dif- 
ferent sizes Hu fit top rn iv difli i not mm h m si/e but also in 
kind, while perlorming tin sinn or sinulu funt lions thus, i 
firm mav obtain transpoit stunts b lining 1 boy with a bi- 
tyeli , by using a hoist and < 11' 01 by having 1 motor-van, an 
lAcuitiu mav lure i skill d s’ or th ind-lypist or buy a die fating 
muhme and imploy a tspi t, i nth m ly bt inoud by mmy 
unskilled woiktrs with pic ks, slum Is and h 11 rows or by hi >hly 
specialised caith-rro\ in., m ithinei y and an w skilli dopi tali vis 
We should not hi suipiistd th tt difli rent methods promise 
different unit costs of pioduction over any 1 mgi of output, for 
different factors w ill havt difli rent put is Thi f u t that me thods 
usinsj large or specialised durable goods nron-nsc lowir costs 
over some ranges of output linn those requiting small or more 
\cisalilc equipment, must then be 1 ic to the rchtionslup be- 
tween the prices of the two kinds ol iquipment Wt normally 
find that the puce of machines docs not \ary dincll) with their 
size and rapacity, and wt m ty llhistiati how this affects costs of 
pi oduction by a simpk example Lt t us suppo p e that in some 
industry a power input of one horse-power is required to pro- 
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duce io units of the product in each production period, and 
that power can be obtained from two sizes of electric motor — 
i h.p. and 1,000 h.p. From the technical point of view, if an out- 
put of 10,000 units in each period were contemplated, the power 
might be obtained from either one thousand i h.p. motors or 
from one 1,000 h.p. motor. Ignoring operating costs, if the price 
of a 1,000 h.p. motor were i,ooo times that of the i h.p. motor, 
and if the expected life of each size of motor were the same, then 
the fixed costs per period of this input would be the same. In 
practice, however, the price of the larger motor will probably be 
only ioo times greater than that of the smaller, so that its fixed 
costs per period will be only one-tenth that of the i,ooo smaller 
motors; other things being equal, theieforc, the average total 
cost will be lower when 10,000 units are being prodmed with 
the aid of the single large motor than with a large number of 
small ones. Thus, if operating c osts were zero and electric motors 
had a life of only one period, and if the price of a i h.p. motor 
wue ioos. and that of a x,ooo h.p. one io,ooos., then the ‘fixed* 
cost per unit when 10,000 units of product were being produced 
would be is. when the large motor was used an<J ios. when 
1,000 of the small ones were employed. At smaller outputs, how- 
ever, the larger motor might be more expensive. Thus, if an 
output of ioo units per period were being contemplated, the 
‘fixed* cost per unit of product would be ioos. with the i,ooo 
h.p. motor (assuming that it was technically possible to use it 
intermittently) and ios. per unit with ten i h.p. motors. 

It is sometimes said that large durable goods are more effi- 
cient than small ones that do the same job and their greater 
‘efficiency* is attributed to ‘indivisibility*. This is allowable pro- 
vided that by ‘efficiency’ we mean (which we do not always 
mean) cost per unit of product, and by ‘indivisibility* the fact 
that a i h.p. electric motor, for example, costs more than the 
one-thousandth part of the price of a r,ooo h.p. motor. It is per- 
haps better, however, to eschew these terms in this context, for 
efficiency is best reserved for its technical use to mean the rela- 
tionship between input and output, and indivisibility to the 
meaning we have given it on pages 84-6 above. We might 
speak of the phenomenon desenbed in the previous paragraph as 
‘cost indivisibility*, but there seems little to be gained by doing so. 

Many other examples may be listed to illustrate this fact that 
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as the size of £ durable good is increased its price, for a while at 
least, rises less than proportionately. Thus, a 2,000 ton tanker 
will not cost twice as much as a 1,000 ton tanker; the price of a 
boiler with a capacity of 1,000 cubic feet will be less than twice 
that of a boiler with half that capacity, and one two-pound 
glass jam-jar will be cheaper than two one-pound jam-jars. We 
shall describe in Chapter 7 how the relative prices of the factors 
of production are determined. At this stage, it suffices to note 
that costs of production help to determine price and that these 
costs do not \ ary directly with the size of the good that is being 
produced. Thus, to take the simplest example, a wooden box 
with the dimensions 3 ft. X3 ft. * 3 ft. will have 27 times the 
capacity of one measuring 1 ft. x 1 ft. v 1 ft., but only q times as 
much wood will be needed to make it: if the two boxes ran be 
made of the same wood of the same thickness, the material costs 
for the larger box will tend to be only nine times that of the 
smaller. And the same argument may be used to explain wdiy 
large ships or large boilers arc proportionately less expenshe 
than small ships and boilers. Beyond a ceitain si/e, however, 
price may rise more than proportionately. Thus a box of 
5 ft. X5 ft. X5 ft. may be made with ]-in<li timber nailed to- 
gether, but a box of 10 ft. x 10 ft. a to ft. may have to be made 
from J-inch timber moi ticcd together, if it is to do the same kind 
of job. The larger box has a capacity 8 times greater than the 
smaller, but the \olume of wood required to make it is 12 times 
greater (37^ cubic feet as compared with 3I cubic feet), and if 
timber is sold at a given puce per cubit foot, its tost will be 12 
times greater also. In this examp) , the larger box will give a 
higher ‘fixed 9 cost per cubic foot of packaging caprcity per 
period than would 8 small boxes. The same will be true of ships, 
boilers, buildings, and so on. 

In the last few paragraphs, we have confined our attention to 
the effect of size on unit costs. The same arguments can be used 
to show why more specialised machuv'S or labour promise lower 
costs at largci outputs. A trench inay be dug by unskilled 
labourers with shovels or by a mechanical ditch-digger operated 
by a few skilled workers: the relationship between the prices of 
these factors in most Western count* ies is such that if the trench 
is a long one and the terrain suitable it will be less costly per 
cubic foot to excavate by the latter method. The explanation of 
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will plan to produce it by that method of production and the 
quantities of the factors required by it, which promises the 
lowest average total cost per penod. He will therefore restrict 
his choice to the cost possibilities lying on the thick black line m 
the diagram. This line is called the Long-Run Average Cost 
Curve or Planning Curve. Having decided hozv to pioduce each 
range of output, the next pi obit m is to decide wliic h particular 
range of output to produce and sell, and this < hoic e is made in 
the light of the entrepreneurs expectations of the selling price 
of the product and the objective he is pui suing. 

THE CHOICE OF A SALLS PLAN 

In Diagram 3b, each of the average cost curves of which a 
part helps to make up the Planning Curve is the short-run cost 
curve that the entieprcmui would have if he a< tually chose the 
bundle of 'fixed’ and ‘variable’ factors to which it relates, and if 
his expectations about the output to be obtaintd fiom these 
inputs and their pne es were fulfillc d If w c are giv en the price .it 
which he expects to be able to sell hi* product in each of the 
ensuing production penods, and if we assume that he desires to 
earn the maximum net revenue per pc nod, we can determine 
which he will choose quite simply. For each of tin average total 
cost curves that makes up the Planning Curve he can calculate 
what output he would plan to pioducc and sell weie he to 
choose it, and so discover what net revenue to expect in each 
period. Thus, if he should house the average cost euive drawn 
in Diagram 31, and if the expected selling puce were 0p x per 
unit, he would plan to produce and sell 0^ pc r period and hope 
to earn a net revenue of RLAIp x p 1 period. Has ing made this 
calculation for each ‘short-run’ cost curv e, he will dec ide on that 
which promises the greatest net revenue per period. The plant, 
etc., which promises this will also, on our assumptions, promise 
the greatest aggregate net revenue over all the production 
periods that must elapse bcfoi e a nev long-run dr cision is made, 
for we have assumed that the cxpecU cl selling price of the pro- 
duct, the ‘fixed* costs and the prices of the 'vanable* factors 
are the same in each period. At expected selling puces greater 
than Op in Diagram 36, he will decide to have an average total 
cost curve that lies to the light of Q. At selling puces ofless than • 
Op , he will decide not to pi oduce this product. 
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The choice of a long-run sales plan can be illustrated dia- 
grammatically. In Diagram 37, we assume that there are no 
marked indivisibilities either of factors or methods, so that the 
planning curve is a continuous line. In Diagram 36, there were 
a finite number of alternative short-run average cost curves each 
contributing a segment to the planning curve; if there were an 
infinite number of such curves, the segment that each contri- 
buted would contract to a point — the point that showed the 
minimum average total costs of production for a particular out- 
put. If all such points were joined together, we would have a 
planning curve like that in Diagram 37. On this diagram, we 
have also drawn the long-run marginal cost curve: it will bear 
the same relationship to the long-run average cost curve as does 
the short-run marginal cost curve to the shoit-run average cost 
curve. If the firm expects the price to remain at 0P t indefinitely, 
it will plan to produce and sell an output of 0M X in each period. 
The proof of why its expected net ievcnuc pei period will be at a 
maximum at tliis price and output is identical with that used on 
pages 74-5 above, where we showed that expected net revenue 
per period in the shorl-run will be greatest whep price and 
short-run marginal cost aie equal. When this decision is imple- 
mented, the short-run marginal cost of producing the 0.1/ 3 -th 
unit per period in that plant will be equal to the long-run 
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marginal cost of production of that unit: that is, in terms of the 
diagram, SMC n will intersect LMC vertically above /?, the 
point where SAC n touche s LAC * 

In the same way, we can show that if the firm were to expect 
the price 0P 2 per unit to lule mdefimtelv, its expected net re- 
venue would be greatest if it pioduccd and sold 0M 2 per period, 
with the bundle of ‘fixed' and ‘\ unable’ factors that would give 
the short-i un curve 6 / 1 C,. If the price that the entreprencui ex- 
pected to get was less than OP, p( r unit, he would not produce 
this product, for at sueh pricts the total revenue would fall 
short of the total costs so th it lutnv enuo would be negative It 
should now be ehai that the Inni s long-run supply curve will 
be that part of its long-inn marginal cost curve that lies above the 
minimum point of its long-run a\ ( rage cost cun e. 1 he long-run 
supply curve of tlu piochu t can ne obtained by adding together 
the long-run supply curve s of all the firms that might plan to make 
it, if the pile es of all inputs are data lor all the hims.1 Its der- 
ivation could be illustrated on a diagram similar to Diagram 32 . 

PLANNING FOR LU1 INTTRMlDIAir PERIOD 

In this chapter so far we have assumed diat the entrepieneur 
in making his plans was bound by no past commitments what- 



• To make the proof less mathematical, suppose that SAC n and I AC coincide 
at R, not at a point, but over a range ol one unit of output, shown by Ro. ahe 
short-run and long-run total ^osts of producing OC per penod are shown by the 
area OCR A, and of producing OD per period bv the area ODSB I he long-run 
and slioit-run maiginal t < st^ are then each equal to OD^B less OCRA 
t See footnote on page 76 above. 
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soever. In the previous chapter, his range of choice was so 
drastically restricted by past commitments that only a few in- 
puts remained variable. We have chosen these two extremes to 
focus attention on the importance of time in general, the longer 
the period for which the entrepreneur is planning the wider the 
range of choice that is open to him, and vice versa In practice, 
however, many firms plan for periods that lie between our long- 
period and our short-pcnod, and we shall deal briefly with these 
interim diatc period plans 1 or a firn., as for all of us, time cannot 
be divided into discrete peiiods ratlin, it is a continuum All dc - 
cisions create an ‘envelope’ within which future choices are 
confined, the envelope is 1 nger and less confining the longer the 
pc nod to w Inc h the decision that c rc ates it relates and the 1< >ngcr 
the penod for which it is binding 1 hus, m oui tcrminolog\ , 
whether the egg will be poached or boiled foi bitakhst is a 
short-run decision the choice of curtains or carpe ts is an inter- 
mediate period decision, and mairiagc or busing a house is a 
long-penod d< cision. 

It is only mfrtquc ntl> th it an e ntupn nt nr will mike a long- 
run plan of the line! tint w< line desenbed Having imple- 
mented it, however, some nnsions ma> si ill In possible A firm, 
for example, mi) lint ehosen the group off utois tint promise 
S 4 ( T in Diagi im 37 Soon after this choice has been made , there 
may be a new invention, whu h shifts the minimum lange of the 
planning cuivc south-westwards II this choice had been known 
when lilt him was making its original choice, it would have 
chosen diffei enth What the him will do will depend on the ie- 
lation Intween the costs per period it ne>w has, and those it 
could have had wcic it now fite to choose If the expected net 
revenue per period with the latter exceeds the ‘fixed’ costs plus 
the net revenue in each period with the existing mtthod, then 
it may scrap the existing plant, etc , and .start anew New de- 
velopments, however, seldom have such drastic effects They 
are frequently sue h that thev can be used in existing plants and 
ofTcr some reduction in costs p( r period — though smaller re- 
ductions than would have been achieved if the plant had been 
initially designed to make use of them When a film is deciding 
whether or not to install improved machines, for example, its 
choice can be illustrated in a mannei similar to that desenbed 
above We could delineate the range of production possibilities 
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open to the firm when it is planning for the intermediate period: 
this will be narrower than in the long-run for some factors are 
now fixed, but wider than in the short-run for more inputs are 
now variable. When the expected prices of the factors are given, 
these production possibilities can be translated into alternative 
short-run cost curves that the firm might choose, and it will de- 
cide on that which promises the greatest net revenue per period. 
If the firm decides to instal the new machines, then its new aver- 
age total cost curve will lie neither on the old planning curve nor 
on the new one but somewhere between the two. 

CONCLUSION 

In Chapter 2, we assumed that the firm’s behaviour in each 
production period was circumscribed by certain fixed factors. 
In this chapter, we have attempted to show why the firm at 
some time in the past chose those factors in those quantities. We 
began by describing the physical production possibilities open 
to the firm that is bound by no past commitments, and showed 
that each range of output could be produced by many alterna- 
tive combinations of the same or different inputs. When the 
price that the firm expects to have to pay for each input is known, 
the range of choice facing it can be narrowed, for we assumed 
that the firm w'ould plan to produce each range of output by the 
combination of inputs that cost least. The final choice of w r hat 
range of output to produce and sell depends on the firm’s objec- 
tive and on the expected selling price of its product. 

In the next chapter, we shall describe how the relative prices 
of the things that firms sell are d< ^ermined by the interaction of 
the sales plans of firms and the purchase plans of households. 
In doing that, we shall be combining the analyses of this and 
the last two chapters. 
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CHAPTER 4 


The Determination of Relative Product Prices 

I n Chapter i,we described the derivation of a household’s de- 
mand for any good that it might plan to buy. A household’s 
demand for some good (say, a particular kind of clothe is a 
schedule which shows us how its purchase plan would be revised 
if the only planning datum that altered were the price it ex- 
pected to have to pay per yard ot cloth that is, the d( mand for 
cloth is a schedule that shows the quantity of cloth that the 
household would plan to buy in a given period of time at each 
price at which cloth might be sold, ceteris panbus . The cetera that 
must remain pana are the household’s tastes and piefercmes 
(that is, its indifference map), its planned consumption expen- 
diture, the prices of all other goods that it might buy, and its 
desire to obtain the maximum satisfaction from its expenditure. 
The total or market demand for cloth is obtained by adding to- 
gether the demands of all the households in the economy that 
might plan to buy it. 

In Chapter 2, we derived the supply of cloth of an existing 
firm. The firm’s supply of cloth is a schedule that shows us how 
its sales plan would be revised during the short-run if the only 
planning datum that altered was the price at which it expects 
to be able to sell its cloth: that is, it gives us the quantity of cloth 
that the firm would plan to offer for sale in each production 
period at each price, ceteris panbus . The cetera that must remain 
pana are the firm’s production possibilities (that is, its isoquant 
map), the prices at which it expects to be able to buy its variable 
inputs and the objective that it is pursuing. The total or market 
supply schedule of this kind of cloth is obtained by adding to- 
gether the supplies of all the firms in the economy that might 
plan to sell it. 

The total demand for cloth summarises the role that house- 
holds play in determining the relative price of cloth as they im- 
plement their plans to buy it. The price-determining role of 
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firms is summarised in the total supply curve of cloth. In this 
chapter, we shall first, describe how these roles are played; 
second, examine some of the applications of demand and supply 
analysis in order to demonstrate its usefulness, and third, make 
use of the analysis m Chapter 3 to analyse price determination 
in the long-run 

PRICE PETERMIN \ riON SHORT-RUN 

In Diagram 38, we mcasuic the expected price per vard of 
cloth on the vertical axis, and on the hon/ont il axis we measure 
the planned sales of e loth b> turns and the planned purchases 
of cloth by households m t uh period of time The market de- 
mand and supply schedule saic giaphtd between thtsc axes. The 
pne c of cloth will tend tow ai ds the h \ v 1 OP, loi only it that price 
will the quantitx of c loth that Turns plan to sell be the same 
as the quantity that house holds plan to bin (OQ,) m each period. 

We can sec clearly from the diagram that OP is the only price 
at which the plans of households and firms will be consistent 
with one another. Him, if the price were OA, firms would plan 
to sell Oil during the period but households would plan to buy 
OJ If firms actually oflu for sale an amount equal to OH, then 
the purchase plans of the households must be under-fulfilled by 
HJ during the period Convtrscly, if the puce were OB, house- 
holds would plan to buy only OK, while firms would plan to pro- 
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duce and sell OL. If both the households and the firmi attempt to 
make their plans effective during this period, then the sales plans 
of the firms will be under-fulfilled by KL — that is, at the end of 
the period, they will be left with unsold stocks of cloth equal to 
KL yards. These divergences between the planned and actual 
pure hases of households or between the planned and actual 
sales of films cannot continue, and wc shall describe presently 
how their exist enc e sets in motion forces that will probably lead 
to this commodity being bought and sold at OP per unit. 

The price OP per unit is called the eqt ’librium price, and the 
price will remain at that level, with an even flow of sales and 
purchases eac h equal to OQJm eac h period, so long as there is no 
change in the demand for ( loth or in the supply of it. We showed 
in Chapter i (pages 31-3) that the relationship between p r ice 
and planned pur< hases that we i ailed demand will alter if there 
is any change in households' tastes and pi efei races, their planned 
consumption expenditures, their objectives, or in the pri<c of 
any good (other than this kind of cloth) that they might buy. If 
the prefrreiu es for this kind of < loth bee ome stronger, 01 planned 
consumption expenditure increases, or the pri< es of other kinds 
ofc loth rise, then house holds will plan to buy more at raeti pme 
than before. This increase in demand is shown in Diagram 39 
by a movement of the demand < urve fionr D X D 3 to DA)*. If there 
is no change in supply then the price of this grade oft loth will 



Diagram 39 


The Determination of Relative Product Prices 107 

tend to risofrom OP to OR per yard. The rise in price that fol- 
lows any given increase in demand will be the greater the less is 
the price elasticity of supply, and it will be the less the greater is 
the price elasticity of supply. 

We showed in Chapter 2 (tupta, pages 70-80} that the rela- 
tionship between expected selling prices and planned sale's that 
we called supply will alter if tlieie is any change in the firm’s 
production possibilities, the prices they expect to pay for the 
variable inputs, or in their objec lives, lithe prices of one or more 
of the variable inputs aie reduced, then fums will plan to sell 
more at each pric e than before. '1 his in< lease in supply is shown 
in Diagram 40 by a shift in the supply c 111 ve horn S l S l to S 2 S 2 . If 
there is no change' in demand, then the pi ice of this kind of cloth 
will tend to fall from OP to OS per yard. F01 any given change 
in supply, the ensuing change in pi ice v ill be the gieater the 
less is the price elastic it\ of demand, and it will be the less the 
greater the price elastic ity of demand. 1 lie rllec ts of simultaneous 
changes in demand and supply, whether in the same or opposite 
directions, can be illustrated simply on the same Lind of diagram. 

It must be emphasised that the preceding analysis only ex- 
plains changes in the lelatwn between the pm cs of cloth and the 
prices of other things. Thus, Diagram r ;cj shows us that if house- 
holds 1 preferences for this doth become stronger, its price will 
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rise as compared with (a) the prices of other goods that they 
might buy; ( b ) their planned consumption expenditures which 
depend mainly on their incomes, which are merely the prices at 
which the households arc currently selling the productive ser- 
vices that they own; (r) the prices of the variable productive ser- 
vices that are used to produce it. Similarly, Diagram 40 shows us 
that if there is a reduction in the prices of the variable inputs 
that are used by firms producing this cloth, then its price will 
fall as compared with (a) the prices of other products; ( b ) house- 
holds* planned expenditures which depend ultimately on the 
prices at which they are selling their productive services; (c) the 
new and lower prices of the variable inputs. 

We have so far shown that in the short-run the price of a 
commodity will be at the level at which the planned sales by 
existing firms will be equal in each period to the planned pur- 
chases of households, and that if there is an increase in demand, 
for example, price will rise to the level at which this condition is 
again fulfilled. We have not yet attempted to explain how, or by 
whom, the price is driven up, nor have we described the precise 
path by which it moves from the initial to the new equilibrium 
position. Initially, we shall suppose that the movement to the 
new equilibrium price is elfected by a single intermediary (or 
group of intermediaries acting in concert), who works without 
either thought or expectation of reward, so that the price at 
which he buys is that at which he sells. This provides a peda- 
gogically useful model of the adjustment of price towards its 
equilibrium level, though it is difficult to find any actual mar- 
kets in the real world to which it is a close approximation. We 
shall assume that the production period for frtms is the same as 
the purchase period for households, each being equal to one 
week; that sales and purchase plans are made at the beginning 
of the week on the basis of the price that is expected to rule 
during it, and that once made these plans are unalterable until 
the beginning of the next week. Let us now suppose that there is 
a permanent increase in demand at the beginning of week 1 : 
that is, that the demand curve in Diagram 4 1 moves from D l D 1 
to DJ) V If firms and households have already laid their plans 
on the expectation that the price OP will rule, then during week 
1 firms will supply the intermediary or merchant with OH yards 
to sell, and he will become aw r are (through orders that he is un- 
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able to satisfy) that this falls short of the amount that house- 
holds want to buy at OP per yaul. lot week 2, iliac fore, the 
merchant will plan to bu\ mon liom firms, but to induce them 
to produce more a lusher price - sav, OS — must be offered. 
II the pile e is fixed at OS lor week 2, the men liant will find that 
his experiences of the fust week aie repeated though in lessor 
degree. He will plan a fuithei increase in Ins piuchascs from 
firms for week 3, and these adjustments will continue until the 
price has reached OR per yard, for only then will the flow of 
cloth in each week from films to the merchant Ik just equal to 
the flow of cloth from him to the households. The description 
of what would happen on these assumptions if the ic had been a 
reduction in demaYul is similar and it is le ft to the rc ader. In this 
model, the pne c, in moving to the new rqmJibiium level, follows 
the path trac cd by the shor t-run supply < urve between L and M. 

We may alternatively assume that the product is a perishable 
one, so that it must all be sold within the ptnod in which it is 
produced. If we again suppose that the fn ms produc mg it expect 
the price OP to obtain in week 1, they will plan to pioduce OQ. 
If there is a spontaneous inc rease in demand at the beginning of 
week 1 from D X D 1 to D 2 D 2 in Diagram 42, then the pi ice in that 
week will rise to OA . This increase in price may be effected by 
wholesalers or merchants, who arc more or less aware of the 
enhanced demand, and who, desiring to maximise their net 
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revenues, buy ‘cheap' and sell ‘dear’ to households. Or it might 
be the result of those households that were first in the queue 
acquiring OC^fioin firms at OP per unit, and ie-sellirig to those 
behind them in the queue, these tiansactions conliiuiifig until 
the price was such that no household possessing the commodity 
was willing to re-sell and no household wanting it willing to buy 
— that is, until the piiee had ieac lied OA per unit. We may call 
OA the maiket cquilibiium price, to distinguish it from the short- 
run equilibrium pike like OP or OR . What will happen to the 
price in the weeks that follow' will depend mainly on how firms 
revise their production and sales plans. We shall explore briefly 
what would happen if each him always expected the price in the 
period lying ahead to be that which ruled in the present period. 

If each firm expects the price OA to obtain in week 2, then 
together they will plan to produce a quantity OB in week 2, for 
in the light of their price-expectations that quantity alone will 
promise to maximise their net revenues. When the quantity OB 
is actually offered for sale, the price per unit will fall to OC. If 
each firm expects the price to be OC in week 3, they will plan to 
produce 01 ) — in week 3, then, the price must rise to OK. We 
can see from the diagram that, on these assumptions, the price 
will gradually approach the new equilibrium level, OR. The 
path by which the price moves from OP to OR can be seen more 

no 
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clearly from Biagram 42 (a), where we measure time (in ‘weeks’) 
on the horizontal axis, and the price that actually ruled in each 
week on the vertical axis. In this diagram, price is represented 
by f and the suffixes o, 1 , 2, ... jo denote weeks. 

The fact that price fliu mates, 1 ather than rises monotonically, 
towards the new equilibrium level is a necessary consequence of 
our assumption about the basis of the price-expectations of 
firms. The fact that we have a convergent fluctuation in Dia- 
gram 42 is because the new demand curve, D,D 2i has a smaller 
slope at each price than the supply curve. If demand had had a 
greater slope than supply at eacli price, we would have had 
divergent fluctuations; if the two curves had had the same slope 
at each price, there would have been continuous fluctuations. 
These two possibilities are illustrated in Diagrams 43 and 44 
respcc tivelv. 

These consequences of our assumption that eat h film expects 
this period’s price to rule in the next period are calk'd the Cob- 
web Theorem, because of the appearance of the* diagram on 
which the \ are illustrate d. Even ll the other c ire urnstanc es are 
favourable - a perishable commodity, no single producer of 
which can affect its pi ice — it is unlikely, however, that a ‘cob- 
web’ fluctuation will develop: sooner or later entrepreneurs 
must observe that the assumption on wliith they base their 
price-expectations is being proved wrong bv events, and that 
peiiodsof high and low price's alternate with one another. Once 
this is realised the cobweb flue tuations will be neutralised, for 
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Diagram 43 

thr more pcispic.uious firms will expect price to be low in the 
next period if it was high in this period (and vice versa), and 
make tlieir production and sales plans accordingly. If the de- 
mand for the product rises, driving its prk e up to OA in Diagram 
42, the price will probably fall monotonically in the ensuing 
periods, following the path traced by the range LM of thr new 
demand curve. This sharp rise in the prit e of a commodity, fol- 
lowed by a continuing decline to somewheie abo\e its initial 
level, is a not infrequent consequence of actual increases in de- 
mand. In practice, it is explained in part by the manner in 




Diagram 44 

which firms revise their price-expectations (and it is on this that 
we have concentrated in our analysis above); it is in part due 
also to the fat t that not all firms can employ more of the variable 
inputs — that is, can ‘move along’ theii short-run supply curves 
— with equal ease. Those that are lav ouiably placed <an in- 
crease production quickly, but some time may elapse before 
others do so. Consequently, even if each firm knew what the 
equilibrium price was going to be, the quantity supplied would 
increase only gradually from period to period, causing the price 
to follow some path like LM. 
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SHORT-RUN DEMAND AND SUPPLY ANALYSIS. ITS USES 

The demand for, and the short-run supply of, a commodity 
explain the level towards which its price will tend while the 
firms’ activities are circumscribed by past commitments. While 
the price is assumed to lie beyond the control of any single buyer 
or seller, the ultimate effect of all buyers and all sellers revising 
their expectations of what the price will be, and adjusting their 
planned purchases and planned sales accordingly, is the emer- 
gence of a situation in which all their expectations and plans are 
fulfilled. 1 his explanation of the determination of relative prices 
in terms of demand and supply analysis has two main uses: first, 
it provides a number ol headings under which we may con- 
veniently < lassify the < auses ofc hanges in relative prices; sec ond, 
it helps us to predic 1 the consequences of price controls, of taxes 
on commodities, and ofothei similar measures. 

Let us suppose that during the past month the price of eggs 
has risen as compand with the pi ices of all other things. A 
knowledge of elemental \ demand and supply analysis enables 
us to organise our quest for the c a use of this event. If the relative 
price per dozen eggs lias risen, the explanation nTust lie in 
changes in demand or in supply or in both of these. We have 
called the kinds of reason win demand or supply might < hangc 
the ‘determinants’ or \ ondi lions' of demand and supply, and 
these were last listed on page 104 above: these provide us 
with a broad classification of the possible mediate causes of 
changes in relative prices. r l he next step is to discover which of 
these were operative, llir system of classification that demand 
and supply analysis provides is, then, an aid to diagnosis: we 
observe the symptom whic h is a rise in the relative pric e of eggs, 
and the analysis tells us on what kinds of change w r e should focus 
our attention. 

The usefulness of a classification may be illustrated by a few 
examples from other disc iplines. The Morris Minor (Series II) 
Operation Manual lists* the mediate causes w r hy the engine will 
not start: the catalogue runs from the ignition not being switched 
on, or the petrol supply being exhausted, through fouled spark- 
ing plugs, to a dead battery. By cheeking through this list, the 
cause can be discovered. Again, Dr. John Gibbens in The Care 
* Third edition, page 25. 
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of Young Babies lists* the mediate causes of why babies cry: 
they may be hungry, thirsty, wet, dirty, hot, sweaty, lonely, 
neglected, over-stimulated, uncomfortable, or in pain. By elimi- 
nation, the cause can be found, or, at least, the range of uncer- 
tainty may be narrowed. 

None of these catalogues, of course, gives the ultimate cause of 
the event that we are seeking to explain. Thus, the engine may 
not start because the sparking plugs are fouled, or the baby 
might be cry ing because it is in pain. But these merely pose new 
problems rather than provide' solutions, for we must in turn try 
to discover why the plugs are oiling up or what is causing the 
pain. We rnav (list over that the relative price of eggs has risen 
bt cause the preferences of households for them have become 
more intense; this in turn might be the result of any one of an 
almost innumerable list of causes, ranging from climate to 
caprice, and to explore further we need another < lassifieatory 
system. Or the mediate cause might seem to lie' in a rise in the 
pri( es of the variable inputs used by tin* egg prochu ers: to probe 
further wc can here use the classifications implicit in demand 
and supply analysis. The \ alue of a ( lassifu ation must be judged 
by the help it gives in uniavelling tire problem at hand, and on 
this test all the classific ations that we have listed are tolerably 
good. They help us to localise the mediate causes of the event 
in which we are interested, and if we wish to probe further they 
suggest where w r c should look for more information. If the plugs 
are oiling up, ask a skilled mechanic; if the baby is in pain, take 
him to a doctor; if tastes and preferences have altered, consult a 
social psychologist or anthropologist. 

Wc have so far used demand and supply analysis to work from 
an event to its proximate cause, and we ha\'* seen that it un- 
doubtedly clarifies hindsight. The analysis may also be used to 
deduce from an event its probable consequences. IfwT observe, 
for example, that the ptice of poultry feed has risen, or that the 
government has controlled the pi i< e of eggs 1 r imposed a tax on 
them, we may', assuming cetera patia , predict what will happen to 
the price of eggs. Whether or not our prcdic tions are proved by 
events to have been correct will depend on whether the cetera 
have indeed remained paiia . Good economic predictions can 
never result from the mere mechanic al application of the analy- * 

* Third edition, pages 173-6, 



sis, for in a developed economy most consequences have several 
causes. Before hazarding a prediction in practice, we must de- 
cide whether any of the other determinants of demand and 
supply are likely to change. The analysis tells us what things to 
look at, but our judgement of how they are likely to alter and of 
how we should weight the probable changes in different deter- 
minants before chancing a prediction of their net effect is more 
a matter of ‘feel* — that is, of that rather rare ability to measure 
the incommensurable and add the non-additive. Bearing this in 
mind, we shall explore in a more 01 less mechanical way the 
probable effects of price controls and taxes on commodities. 

First, price controls. Let us suppose that there is an increase 
in demand and that the government makes it illegal for sellers to 
raise the price above its initial equilibrium level. At the legal 
maximum price {OP in Diagram 45), firms will plan to supply 
OH per period and this falls short by 11 J of the quantity that 
households are planning to buy. If the pri< e control is effective, 
this situation can continue indefinitely, for the households, or 
the merchants who serve them, dare not offer the higher prit es 
that would alone eliminate this ‘excess demand’. If price is thus 
prevented from distributing the quantity that is supplied of the 
commodity amongst all those who demand it, other methods 
must be found. Sellers may allocate the quantity OH amongst 
those desiring OJ on the basis of ‘first come, first served’, or they 
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might hoard it ‘under the counter’ and distribute it on the basis 
of their personal feelings towards their customers or of their cus- 
tomers’ past purchases and behaviour. When there are maxi- 
mum price controls, some form of rationing is necessary, but it 
may be deemed socially undesirable that the choice of method 
should be left to sellers. In these circumstances, the government 
may issue to each household ration i oupons, the value of each 
coupon being so fixed that all together they can ‘buy’ only the 
quantity of the commodity that is being supplied in each period. 

It may be that at the equilibiium price (OP in Diagram 4 b), 
the total revenue that most firms cain per period is not sufficient 
to cover their total costs of production, so that sooner or later 
the number of firms producing the commodity will be depleted 
by bankruptcy. There may be political, social, strategic or 
humanitarian reasons why this is deemed undesirable by the 
government. To pi event it, the price may be fixed or "pegged* 
above its equilibiium level — say, at OS. At the legal minimum 
price OS , the firms will plan to produce 0 At in eat h period, and 
this will exceed the planned purchases of households by KM. 
The individual firms, whose financial stiaits led ihe govern- 
ment to fix the price at OS per unit, will not be able to accumu- 
late stocks at a rate of KM per period: if ldt to themselves, they 
will offer to sell at lower prices in an effort to dispose of their 
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if I expect to receive is. per unit; now that the government exacts 
3d. from me for each unit that I sell, buyers must pay me is. 3d. 
per unit if I am to continue producing 100 units in each period, 
for it is only if they do so that I shall be left with the is. per unit 
that I must get if my net revenue is to be at a maximum at this 
output. After the imposition of the tax, then, the equilibrium 
price of the commodity will rise to OR and the planned sales 
and purchases in each period will fall to OS. By comparing the 
initial equilibrium ( L ) with the post-tax equilibrium (At) in 
Diagram 47, we can measure the effects of the tax. Buyers now 
pay PR ( = MT ) per unit more for QS ( -LT ) less of the com- 
modity; sellers now receive TN less per unit for their lower sales 
of OS in each period. In the post-tax equilibrium, buyers expend 
OS MR per period; of this sum sellers pass on W'N MR to the 
government and they are left with OSNIV. In terms of the dia- 
gram, of the tax of AIN per unit that has been imposed, we may 
say that AIT is ‘paid’ by buyers and TWpaid’ by sellers. 

When the tax is a relatively small proportion of the price of 
the commodity, it can be shown that the iatio of AIT to IN is 
equal to the ratio of the elasticity of supply (in the range LN ot 
the supply curve) to the price elasticity of demand (in the range 
LAI of the demand curve).* If we know these relevant elasti- 
cities, wc could predict the relative impact of the tax on price 
and outpuL: the less clastic is demand and supply, the less will out- 
put fall and the more will price rise; the more elastic is demand 
and supply, the more will output fall and the less will price rise.f 


* In Diagiam ^7, 
Therefore, 
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t Let t be the tax per unit : t hen t -Ml 4 -IN. 
Now, for MT we can write EJE d . TN. 

Wc then get: <- TN+ rW=Tw( A, £ 

lienee: 

Similarly: )* 

If E d =0, then TN~ o, and MT- t . 

If E 8 =o, then TN=ty and M / - o. 

If E t — infinity, then TN - o, and MT =t. 

If E d -infinity, then TN=t, and MT~o. 
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In presenting demand and supply analysis and in examining 
some of its more obvious applications, we have tacitly assumed 
that in each period planned production was identical with 
planned sales, and planned purchases the same as planned con- 
sumption. Consequently, in our diagrams, the flows of produc- 
tion, sales, purchases and consumption were equal to one another 
in each period. If the commodity can be stored cheaply, this 
assumption is untenable, and when we drop it, other patterns of 
price adjustment than those we have already examined become 
possible. By way of example, let us suppose that there is a risein the 
demand for some commodity and that its price starts to rise. We 
shall suppose also that this creates expectations in the minds of 
buyers and sellers that the price is going to continue to rise in 
the future. Since the commodity can be stored cheaply these 
expectations will cause a change in the distribution over time of 
purchases and sales. Buyers may still desire an even flow of con- 
sumption in each period, but they will plan to concentrate their 
purchases in the present when the commodity is relatively cheap 
at the expense of the future when they believe that it will be 
relatively dear. Purchases will exceed consumption now so that 
buyers accumulate stocks; planned purchases will fall short of 
expected consumption in the future when these stocks are being 
depleted. Sellers will plan to maintain or increase production 
and reduce sales now; in this way, they will build up stocks that 
can be used to supplement current production in the future, 
when (or if) their expectations are fulfilled. Thus, if price is ex- 
pected to rise in future, the increase in present purchases and 
the curtailment of present sales will tend to raise the prke more 
quickly now and so justify these expectations; the reduction in 
pui chases and the increase in sales in later periods will arrest the 
rate of increase in prices — indeed, it may even cause the price 
to begin falling and so create expectations of further price reduc- 
tions. 

If all this was initiated by a permanent rise in demand, it is 
probable that the price will ultimately settle at its new and 
higher equilibrium level. The path by which the price reaches 
this level may be similar to that shown in Diagram 42 (a). Such 
paths are the more likely the less aware are buyers and sellers of 
the nature and strength of the true cause of the initial rise in 
price, namely, in our example, a permanent rise in demand. 
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price determination: long-run 

In this chapter so far we have confined our attention to the 
short-run. If the demand for a commodity rises (or falls), the 
firms who are producing it are limited in their responses by 
the possession of fixed factors. As the past commitments that fix 
the quantities of certain factors at their disposal fall due for re- 
newal, firms will be able to make a more complete adjustment to 
the new demand conditions. In the remainder of this chapter, we 
shall examine the nature of these adjustments and describe how 
they are likely to affect relative prices. 

In the short-run, the output of the product can only be varied 
within the limits set by the fixed plants of existing firms. In the 
long-run, the output of the product can be varied by the firms 
who are already producing it increasing or reducing their scale 
of operations by changing the nature and size of their fixed’ 
factors; it can be varied also by new' firms entering the industry, 
or by firms that are already there retiring. We have seen in 
Chapter 3 that the range of choke facing an entrepreneur who 
is planning to enter or remain in an industry is summarised in 
his planning curve. Each entrepreneur will have a planning 
curve for each industry that he might enter. Given the price at 
which he expects to be able to sell each product, and his know- 
ledge of the methods by which it might be produced and his 
expectations of the pri< es of the inputs these require, he can de- 
duce the maximum net revenue per period he could get were he 
to decide to make it. He will decide to produce that product — 
that is, to enter that industry — that promises him the maximum 
maximorum of net revenue. The same choice will face an entre- 
preneur who has rid himself of al‘ past commitments in an in- 
dustry, for he can choose whet he r he will remain there or set up 
in another industry. 

Let us now suppose that the demand foi, and short-run supply 
of, some product are as illustrated by the P X D X and S X S X curves 
in Diagram 48, and that at the price OP and output per period 
of OQ there is long-run equilibrium — that is, were the price to 
continue at this level, no new firm would desiie to enter this 
industry and no existing firm would plan to leave it or vary the 
scale of its operations in any way We shall presently describe* 
how a position of long-run equilibrium may be reached. Let us 
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Diagram 48 

suppose that there is a sudden but permanent rise in the demand 
for this product to D 2 D 2 , and that the demand is generally ex- 
pected to remain indefinitely at its new level. We shall assume 
also that no change is expected to occur in the conditions of 
demand and supply in any other industry. In the short period, 
in which no change in either the number or size of firms is pos- 
sible, the price of the product will tend towards OP v The level 
towards which the price will tend in the long-run will depend on 
the elasticity of the long-run supply curve. The path by which 
the price will move towards its long-run equilibrium level will 
depend on the expectations that each entrepreneur has about the 
price of the product and the prices of the inputs needed to pro- 
duce it, when he is making his long-run decision. 

We have shown (page 101 above) that the long-run supply 
curve of a firm will be perfectly elastic until the minimum point 
of its planning curve is reached and that it will then rise, the 
rising portion coinciding with its long-run marginal cost curve. 
Given the prices of the relevant inputs, the elasticity of the rising 
part of the firm’s long-run supply curve will depend on (a) the 
physical production possibilities, and ( b ) the ‘diseconomies’ of 
large-scale management — that is, the probability that as the 
rate of output is increased, the problem of co-ordinating the 
activities of the greater variety and quantity of inputs that are 
.required will tend to raise unit costs of production. The elas- 
ticity of the long-run supply curve of the product depends not 
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only on these»but also on the relationship between the minimum 
points of the planning curves of the different entrepreneurs who 
might enter the industry. If there are a very large number of 
entrepreneurs who might remain, or start work, in this industry 
in the long-run; if they all have the same expectations about the 
prices of inputs and if the minimum expected net revenue re- 
quired to induce each to enter this industry is the same, and if 
they are all equally knowledgeable about production possi- 
bilities and equally competent as co-ordinators, then their plan- 
ning curves will all be identical with one another. When their 
long-run supply curves arc added together, the resulting long- 
run supply cur\e of the product will be perfectly elastic,* and, 
as we can see from Diagram 48, the price in the long-run will 
return to its initial equilibrium level, OP. 

If the actual or potential entrepreneurs in the industry are 
not equally knowledgeable about production possibilities, or if 
they differ from one another in the ability to make decisions and 
determine policy, or if the minimum expected net revenue 
needed to induce eat h to enter the industry is not the same for all 
of them, then each will have a different planning curve. The 
planning curves may differ in that their minimum points come 
at different levels or at different outputs. The minimum point of 
an entrepreneur’s planning curve may be at a relatively high 
price because [a) he is unaware of some methods by wffiich the 
product might be produt cd, or ( b ) he is less able than some of his 
fellows to co-ordinate effectively, or (r) he requires a relatively 
large expected net revenue to attract him to this industry. The 
minimum point of an entrepreneur’s planning curve is roughly 
explained, therefore*, b> hisrelativ ‘efficiency’ in the industry to 
which the curve relates and by I. is 1 dative ‘efficiency* in the 
other activities in which he might indulge: the less is the former 
and the greater the latter, the higher will it be, and vice versa. 
In these circumstances, the long-run industry supply curve will 
be less than perfectly elastic, and the level towards which the 
price of the product will tend in th< long-run will be between OP 
and 0P X . In general, we may say that the supply curve will be 
the more elastic, and the pi ice will ultimately be nearer to OP , 
the smaller arc the differences between the minimum points of 

* The rising part of the firm 1 mg-run supply curves will onl begin affecting the 
shape of the long-run industry supply curve at an infinitely Urge rate of output. 
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the individual planning curves; and the greater Ure these dif- 
ferences, the less elastic will be the supply curve, and the nearer 
will be the long-run equilibrium price to 0 P X . These conclusions 
are illustrated by the curves LS Z and LS 2 respectively in Dia- 
gram 48. 

The points P ' n , P' n \ and P' n " represent long-run equilibria, 
for at each of these prices (on the appropriate assumption about 
the elasticity of supply) the quantity of the product that house- 
holds plan to buy would be the same as the quantity that the 
firms plan to produce and sell in each period. At each of these 
prices, each firm’s output would be at the level that promised it 
the maximum net revenue, and there would be no incentive for 
any new firm to enter the industry or for any existing firm to 
leave it. 

The path that price follows when moving to its long-run 
equilibrium level will depend primarily on each entrepreneur’s 
expectations about the prices at which he hopes to be able to sell 
his product and buy his inputs during the ensuing long period. 
The time taken for price to traverse this path will depend mainly 
on how quickly long-run decisions can be made ir^ terms of 
calendar or clo<k time. Initially, we shall suppose that each 
entrepreneur expects the price at which the commodity is now 
being sold, and the prices at which inputs can now be bought, to 
rule indefinitely, and that long-run decisions can be imple- 
mented quickly.* If the industry is in long-run equilibrium at 
OP in Diagram 49, and if there is a rise in demand for the pro- 
duct to the price will soon rise to OP u the short-run 

equilibrium. As each firm makes its long-run plan on the assump- 
tion that OP x will rule indefinitely, the planned output per 
period will rise to P l M x when these plans have been imple- 
mented. This exceeds planned purchases by households at 0 P U 
so that price will tend to fall, and as it falls, each firm will con- 
tract its output along its short-run supply curve. The price will 
therefore fall to 0 P 2 , where S 2 S 2 , the new short-run supply curve, 
cuts D 2 D 2 . If each firm again supposes that the price of the pio- 

* A long-run decision may be implemented quickly if time is measuied m days, 
hours or weeks, yet once implemented, the long-run decision may bind the firm for a 
iong-penod of calendai time. It is probable that this assumption is reasonably true 
of retail trading, and of many industries that supply personal services. It may also 
tie true in agriculture: thus, a farmei may plan m autumn to devote all his land to 
growing oats in the ensuing crop-year, and this decision, once made, will bind him 
tor the ensuing calendar year. 
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Diagram 49 


duct will remain at OP 2 , together they will plan a long-run out- 
put of P 2 M 3 per period. This will fall short of the planned pur- 
chases at the price 0P 2 , and price will tend to rise. As price rises, 
each firm will expand output along its short-run supply curve, 
so that the price will tend towards the level OP 3) where S.jS 3 , the 
short-run supply curve of the industry when all firms have the 
fixed plant, etc., appropriate to the point M 3 on the long-run 
supply curve, cuts D 2 D 2 . And so on. The diagram shows that 
there will be a convergent fluctuation towards the long-run 
equilibrium price 0P n , and that, given the elasticities of the 
D 2 D 2 and LS curves, the rate at which price converges on 0P n 
will be the greater the more elastic arc the short-run supply 
curves.* » 

We would not expect to find t’-c price of a product actually 
fluctuating in this way, and for three reasons. First, as many 
long-runs as there are ‘turns’ in the ‘spiral’ must elapse before 
price reaches its long-run equilibrium level, and during this 
time it is likely that there will be changes in demand, techniques, 
input prices and the alternative opportunities open to entre- 

* If the short-run supply curves in Diagram 49 were all perfectly inelastic, 
Diagram 49 would be identical with Diagrams 42, 43 and 44. In the long-run we 
are unlikely to get either a divergent or a continuous fluctuation because (a) the 
long-run supply curve will probably be fairly elastic; ( 4 ) even if LS is less elastic at 
each price than D t D t , the short-run supply curves always have some elasticity, and* 
their influence will probably overcome the tendency towards divergent or con- 
tinuous fluctuations. 
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preneurs. Second, even if there are no changes in die conditions 
of demand and supply, each entrepreneur is likely to revise his 
belief that the price will remain at its present level. Each entre- 
preneur will know that, while the price of the product lies be- 
yond his control, its level will depend on the total output of the 
product. In making a long-run plan, each entrepreneur may be 
aware that others have made, or may suspect that others may 
make, similar plans, and that the price of the product will 
probably fall in the future. In deciding upon what plant to 
build he may therefore assume that the price of the product, 
when the plant is in operation, will be somewhere below OP 
Third, even if neither of these reasons is operative, the price 
might nevertheless move more or less directly towards for 
long-run decisions are likely to be implemented seriatim rather 
than simultaneously. When the demand lor the product iises, 
some existing firms whose past commitments are lapsing, or 
some firms new to the industry, may make long-run plans. As 
these plans are put into effect, the price of the product will start 
falling. By that time, other firms may find it possible to make 
their long-run decisions, and in doing so they will be influenced 
both by the behaviour of price since the rise in demand and by 
its existing level. As they make and implement their plans, there 
will be a further fall in price. In other woids, it may take a \cry 
long time for the IS curve in Diagram 49 to become fully opera- 
tive, and while it is becoming operative, the pric e of the product 
will be falling towards 0 P n along the demand cur\e Z) 2 D 2 . 

LONG-RUN DEMAND AND SUPPTY ANALYSIS: USES 

Demand and supply analysis, in the long-hm as in the short- 
run, has two main uses: fiist, it provides us with a number of 
headings under which we may meaningfully classify the causes 
of changes in relative prices; and second, it helps us (though to a 
very modest extent) to predict the ultimate effects on relative 
prices of present events, like a growing demand for the product 
or the discovery of a new method of producing it. 

Let us suppose that during the past year or so, the piicc of 
eggs has continuously fallen as compared with the prices of 
other things. The analysis of this chapter tells us that the explana- 
tion must lie in changes in demand and supply. The price may 
have declined, for example, because demand has been falling, 
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with existing firms contracting their outputs along their short- 
run supply curves; or because demand rose some time ago, and 
the producers have been adjusting along their long-run supply 
curves; or it may be that the explanation lies in changes in the 
conditions of supply, which have caused rightward shifts in 
either the short-run or long-run supply curves, with demand 
conditions remaining unaltered. Our knowledge of the econo- 
mic history of the past few years may tell us whether or not de- 
mand has altered, and we have seen earlier in this chapter how 
the analyses of Chapter 1 c an help us to locate the proximate 
causes of the changes in demand that have occurred. If we feel 
that demand has not changed, and if, in addition, we observe 
that the number of firms and their size (as measured by the 
amount of 'fixed’ factors each employs) have remained more or 
less the same, we can conclude that the fall in price is largely 
due to rightward shifts in the short-run supply curve; and we have 
already shown how the analyses of Chapter 2 can help us to dis- 
cover why this may have happened. If demand has not changed, 
but if the number and/or size of the firms producing cegs have 
risen, then the explanation of the fall in price is probably to be 
found in a rightward shift in the long-run supply curve. The 
analysis of Chapter 3 provides us with a classification of the 
reasons why this might have happened: the determinants of 
long-run supply are (a) the methods or tec hniques of production; 
(b) the prices of the inputs that are required; (c) the firms’ ob- 
jectives. The discovery of a new method of produc tion will 
lower the minimum point of each firm’s planning curve and 
probably move it to the right, for the urge to seek new methods 
of production spriflgs from the ch sire to reduc e costs. A fall in 
the price of inputs will have the same gen* ral c fleet. It maybe 
that the input whose ‘price’ has fallen is entrepreneurship; this 
would happen if there were a fall in the maximum net revenue 
that entrepreneurs could expect to earn in industries other than 
egg production. Thus, if for some reason filter agricultural acti- 
vities become less profitable, the v p ice’ that each entrepreneur 
would want for his services in egg production would fall. 

Long-run demand and supply analysis is more useful in 
clarifying hindsight than in informing foresight. If the govern- 
ment decides to subsidise the produc tion of some commodity, we 
can make a fairly firm prediction of the short-run consequences: 



the short-run supply curve will fall vertically through a distance 
equal to the subsidy per unit as in Diagram 50; the price that 
households pay will fall from OP to OR; the price that sellers 
receive will rise from OP to OS ( = OR plus the subsidy per unit 
of RS), and sales and purchases will rise from Of), to OW. Our 
prediction may be quite accurate, for the short-run, which we 
have defined in terms of operational time (that is, as time during 
which certain changes can or cannot take place), can usually be 
related to a short period of calendar time or clock time, and the 
shorter the calendar time the greater the likelihood that demand 
and supply will not alter. In forecasting the more immediate 
effects on price and output of a subsidy, we may then be justified 
in assuming that the new equilibrium is reached by firms and 
households 'moving 5 along their existing demand and supply 
curves. 

If before the subsidy is introduced, the industry is in long-run 
equilibrium at the price OP and the output Of),, and if in the 
light of the existing conditions the long-run supply curve is LS 9 
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PLANNED SALES AND PURCHASES PER PERIOD 


SS • Shorf-run supply curve before subsidy 
Short *run supply curve offer subsidy 
LS-Lonq-run supply curve before subsidy 
LS { "Lonq-run supply curve offer subsidy 
RS* MN - Subsidy per unit 

Diagram 50 
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wc may dedflce (from a mechanical application of the analysis) 
that, if the subsidy continues, the price paid by households will 
ultimately fall to OM per unit and the output per period will 
rise to OZ,, with firms receiving ON {—OM plus the subsidy 
MN) per unit. Events will only confirm this prediction if all 
other things remain unchanged while the adjustments in supply 
are taking place. The long-run adjustments, however, may re- 
quire months or years, and in the meantime the determinants 
of demand and supply will almost certainly alter: long-run 
changes, for example, may be occurring in other industries and 
the changes in the prices of their products will affect the condi- 
tions of supply and demand for the commodity in which we are 
interested. It would be w r rong to conclude, however, that long- 
run demand and supply analysis is valueless as an aid to pre- 
diction. In the first place, it helps us to deduce the ultimate effects 
on price of any oncc-for-all change in the conditions of demand 
and supply, ceteixs pmibus . ‘The only complete or logical proce- 
dure’ is to describe ‘the action ol any force by stating the final 
condition which it tends to bring about, the conditions under 
which it would cease to w'ork’.* In the second place, while it 
seldom helps 11s to foresee what other changes will occur in the 
planning data of firms and households as the adjustments to 
some initial change are proceeding, it does provide an analytical 
framework within which these changes can be interpreted. We 
can, theiefore, modify our initial prediction as events unfold. 

However, not all changes in the determinants of long-run 
supply aie equally unpredictable: there an* some that we, as 
economists, might foresee, even though no firm in the industry 
may take accounf of them whin laying its long-run plans. 
Economic history suggests that most industries thai have ex- 
panded have at least two things in common. First, the develop- 
ment of new methods of production, and of new variants of the 
product, usually proceeds pari passu with the expansion of the 
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industry; and second, that as the industry expands, the prices 
of some of its inputs tend to rise while the prices of other inputs 
tend to fall. 

During the last two centuries, the rate of technological de- 
velopment has been increasing more or less continuously in 
most industries. In most developed economies, there is probably 
a general expectation that the flow of new techniques and of 
new products will continue in the future, and this is almost as 
strong as the general expectation that the flow of foodstuffs from 
the farms or of textiles from the factories will continue. This ex- 
pectation would not by itself destroy the analytical and prog- 
nostic value of the concept of the long-run supply curve, for if 
all new developments were ‘act? of God’ or if they appeared 
from outside the industry, the long-run supply curve would re- 
main as a useful summaiy of entrepreneurs’ intentions. Each 
entrepreneur would make his plans on the basis of present tech- 
niques, and he w T ould revise them as best he could as and when 
these landom or stochastic developments occurred. In practice, 
however, technological research is increasingly being carried 
out by firms, and the 'production 5 of new techniques and of new 
knowledge is planned in the same way and on the same prin- 
ciples as is the production of more tangible products. The plan- 
ning horizon for new methods and new pioducts may be longer 
than that for long-run plans of the kind we have already de- 
scribed. And the choice of a ‘research 5 plan diflers more m 
degree than in kind from the choice of a long-run production 
plan as described in Chapter 3: the ‘outputs’ are less tangible 
and less predictable, but their ‘volume’ varies roughly w r ith the 
quantities and the kinds of inputs (research workers and special- 
ised equipment) that aie used. Wc may then think of the actual 
long-run plan that an entrepreneur makes (especially if he is 
engaged in newer industries like plastics, radio, television, 
motor-cars, etc.) as being the compromise, which he considers 
potentially the most profitable, between the exploitation of 
existing methods and products and the quest for new methods 
and products. 

We have not space to pursue this matter further: enough has 
been said to show that in many industries entrepreneurs will 
seldom devote all their energies to ‘moving along 5 their long-run 
supply curves as we have defined them; some part of their re- 
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sources will be devoted to shifting these curves. Our long-run 
supply curves assume that all other tilings remain equal, but 
entrepreneurs will devote some effort to making some of them 
unequal. Conceptually, there is a choice: first, we may treat 
each firm as being a multi-product firm in the long-run, plan- 
ning to produce both its existing product by existing methods 
and new methods or new variants; or second, we may view re- 
search as being the quest for a new input, the demand for which 
could be described in the same way as we shall later describe 
the demand for a machine or a factoiy building; or third, main- 
tain our definition of the long-run supply cuive and assume that 
technological progress is continuously tending to shift it to the 
right. We shall choose the last of these, for the present stage of 
knowledge about the causes of technical progress makes it 
almost impossible to posit the functional relationships that either 
of the either two would require. The long-run supply curve, 
then, shows us the long-run plan that an entrepreneur would 
make at a point in time at each price at which he expects to be 
able to sell his product; technical piogiess means that at each 
successive point in time, the long-run supply curve will, ceteris 
paribus , be further to the right. 

As an industry expands, not only may new techniques appear, 
but the price that each firm must pay for some inputs may rise, 
while the price it has to pay for other inputs falls. Most indus- 
tries begin with a few firms, producing a relatively small output. 
They may each produce the specialised equipment they require 
or have it made to order by firms in other industries. In either 
case, the relatively small demand for the machine confines the 
firm that makes it to the production possibilities that lie at the 
western end of the relevant planning curve, so that the cost per 
machine will be relatively high, and its price will be relatively 
high also. As the industry grows, the demand for the specialised 
equipment and services that it requires will rise also: the firm 
(or firms) that makes the machines, for example, can then ‘move 
along’ its planning curve (assuming no change in techniques, 
input prices, etc.) ; the cost per machine will fall as the number 
produced rises, and hence its relative price will tend to fall also. 
Reductions in input prices that come about in this way are 
called external economies', they are so-called because they are ex- 
ternal to each firm that demands these inputs. If industry A ex- 
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pands, and if as a consequence the price of one of ks inputs that 
is produced by industry B falls, this is an external economy for 
each firm in industry A , but it is the result of economies that are 
internal to each firm in industry B> for the rise in the demand 
for its product makes it profitable for each firm there to ‘move 
along’ its planning curve towards its minimum point.* 

Examples of external economics spring easily to mind. As an 
industry expands, it may become profitable for new firms to 
specialise in collecting and disseminating market information, 
or in marketing the industry’s product, or in supplying it with 
consultant services. If the expanding industry is localised geo- 
graphically, the external economies may be more striking: its 
skilled labour may be trained at local technical schools (for at 
each school there may be enough pupils to make the employ- 
ment of a full-time teacher worthwhile), and the public utility 
industries may evolve with it, being continuously adapted to its 
needs. In general, the external economies will be the greater the 
less are the differences between the products of the firms that 
enjoy them, and the more standardised are the inputs that are 
being demanded from other industries. 

If the demand for industry' if s product is initially lar£e enough 
to enable each firm to produce at an output that lies at or be- 
yond the minimum point of its planning curve, then when in- 
dustry A expands, the price that it must pay for the input it buys 
from B will, ceteris paribus , remain the same if if s long-run supply 
curve is perfectly clastic, and rise if it has any degree of inelasti- 
city. The tendency for the pi ice of ifs product to rise may, as we 
saw earlier, be offset by the development of new techniques of 
production. As industry A expands, the price that each firm 
must pay for the labour-service it uses, may rise also, and the 
extent of the rise in price will depend, as we shall see later 


* In the situation described above, we cannot assume, as we have been doing, 
that no single firm can affect the price at which its product is being sold. This 
assumption will only be valid (see infra. Chapter 9) if, inter alia, there Ls a very large 
numbei of firms producing the same product. This clearly cannot be the case ini- 
tially in the machine industry in the above example before the rise in the demand 
for its product; for if there had been a large number of firms then, there would 
already have been a strong incentive for eat h to expand output and so reduce cost. 
Initially, then, the quantity of industry B ' s product demanded per period by in- 
dustry A must have been less than the cost-minimising output for a firm in B, with 
the existing techniques, etc. It may be, of course, that the expansion in A is so great 
that the quantity of B * s output demanded per period is large enough to support a 
large number of firms, each enjoying its internal economies, 
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(infra. Chapter 7) on the elasticity of supply of each kind of 
labour-service to industry A. The labour costs per unit of output 
in industry A may rise, not only because each firm must pay a 
higher price per unit for labour-service of the same quality, but 
because, while the price remains the same, the quality of the 
labour-service that can be hired falls. Increases in price that 
occur for these reasons are called external diseconomies . They are 
so-called because they aie external to each firm in industry A: 
the rise in the price of the inpul is not caused by the expansion of 
any single firm in A but is rather the consequence of the expan- 
sion of the whole industry. 

Analytically, the problems introduced by external economies 
and diseconomies are of the same order as those discussed on 
pages 124-6 above. There, we saw that if each firm planned for 
the long-run on the assumption that the price of the product 
would remain at its present level indefinitely, the ultimate effect 
of all firms implementing their plans would be to reduce the 
price of the product. Similarly, if each firm plans on the assump- 
tion that the prke of each input will remain the same over the 
long-run, and if there are external economies or diseconomies, 
the ultimate effect of all firms implementing their plans will be 
a change in input prices. In bolh these cases, when the firms 
have put their long-run plans into effect, the actual net revenue 
which they will be earning in each period will differ both from 
that which they had expected to earn before their plans were 
implemented, and from the maximum net revenue they now 
feel they could earn were they to plan anew on the basis of 
existing input and product prices. There will ensue a period of 
adjustment and readjustment (lik. that illustrated in Diagram 
49) culminating, after many lon^-periocls have elapsed, in a 
new equilibrium in which all their expectations are being lul- 
filled. 

SHORT-RUN AND LONG-RUN DEMAND 

Thus far, in analysing changer ; n relative prices, we have 
assumed sudden and permanent changes in demand, and sought 
to discover the pattern of supply adjustments over time, and its 
consequences. We have split time into three operational periods: 
first, the market period in which no revision whatsoever can be. 
made in the output plan in response to changes in the firm’s ex- 
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pectations of the selling price of the product; second, the short- 
run, during which the output plan can be revised within the 
limits imposed by past commitments whose tangible embodi- 
ments are fixed factors; and third, the long-run, for which vir- 
tually no inputs are fixed, so that the fullest possible adjustment 
can be planned to changes in the expected selling price of the 
product. We have seen that if demand rises, price will rise to its 
highest level in the market period, that it will fall somewhat in 
the short-period, and that it will fall still further in the long- 
period, the cetera appropriate to each operational period re- 
mainingj baria. 

We have not so far sought patterns in the demand adjust- 
ments that occur as time passes. Wc shall do this now very 
briefly, for both the concepts and the analysis arc analogous to 
those used for supply. We may define the market period for 
households in one of two ways. First, we may suppose that during 
the market period the quantity of each good that the household 
plans to buy cannot be altered : on this definition, the household’s 
demand for each good that it plans to buy will be perfectly in- 
elastic, so that if, on balance, prices are higher than the house- 
hold expected them to be when laying its plans, it will spend 
more than it intended during the market period, and save less, 
and vice versa. Second, we may assume that during the market 
period the planned expenditure on each good is unalterable: on 
this definition, the household’s demand for each good will have 
unit elasticity, and if in the market period the actual prices are 
different from the prices the household expected to have to pay 
when making its plans, the household will enjoy a lower satis- 
faction or ophelimity than it had hoped. « 

The household, like the firm, may have past commitments 
that limit the extent to which its purchase plan can be revised 
while they bind it. The members of the household may have 
insured their lives and contracted to pay the premiums in quar- 
terly instalments, or they may be buying a television set or a 
motor-car on hire purchase and paying a fixed sum each month 
to the seller. In either case, the household will have certain fixed 
expenditures (the analogue of the firm’s fixed costs) in each 
period. If the relative prices of one or more of the goods that it 
•buys should change, the household will be limited to the com- 
binations of goods that can be bought with its planned con- 
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sumption expenditure less its fixed expenses. Some adjustment 
in either the planned purchases of each ‘variable* good or in the 
planned expenditure on it (or in both) will now be practicable, 
so that we would expect the household’s demand curves for these 
goods to be rather more elastic in this ‘short-run’ than they were 
in the market period. When the household has rid itself of all 
past commitments like hire purchase agreements it may plan a 
full adjustment of its purchase plan to the new pattern of rela- 
tive prices. For most goods and services, we would normally ex- 
pect the household’s long-run demand curve to be more elastic 
than its sliort-run demand curve.* 

The influence of demand on the behaviour of prices over time 
can be illustrated on a diagram similar to Diagram 48. In 
Diagram 51, LD and LS are the long-run demand and supply 
curves respectively, and we shall suppose that initially the price 
is at the long-run equilibrium level OP. Let us now suppose that 
there is a sudden and permanent fall in the long-run supply to 
LS V If D m is the ‘market-period’ demand curve, the immediate 
consequence will be a list* in price to OP x . As households make 
their short period adjustments, the short period demand curve 
D s will become effective, and the price will fall to 0 P 2 . As their 
long period demand becomes operative — that is, as the Z,Z)- 
curve becomes the locus of alternative purchase plans open to 
the households — the price will fall further to 0 P 3 . The use of 
the concept of long-run demand to predict the ultimate conse- 
quences of present events is subject to the same limitations as 

* The analogy between long-run demand arid long-run supply decisions might 
be pressed further, though to do so would prowde moic analytical exi itement than 
insight. We might, for example, classily the consumption possibilities that are open 
to the household when‘*making a long-run decision into ‘standards of living* or 
‘methods’ of consumption. The goods and ervices that the household might buy 
(its inputs) will vary both in size (partially true of houses) and m kind (bicycle and 
motor-car, ice and a refrigerator, coal fires and oil-fired central heating), from one 
‘standard of living’ or ‘technique of consumption* to anolher. Each standard of 
living will have its own set of ‘lixed’ inputs, like a house, a car, club-membership, 
school-fees, etc., and these will probably bulk the lai ger the ‘liiuhcr* is the standard. 
The level of satisfaction that the household would enjo\ can be varied within each 
Standard by varying the quantities of the ‘variable* inputs (current consumption 
goods) that are combined with the appropr* \ ‘fixed’ inputs. Given the expected 
prices of all inputs, we could calculate the levtl and behaviour ol the planned total 
expenditure (both ‘fixed* and ‘variable*) per period within eac h standard of living. 
Given the household’s expectations of its planned expenditure in each period and 
of how it expects this to behave, it will choose that standard of living that promises 
the maxim um satisfaction per period. If the household’s satisfaction, like the 
firm’s revenue, could be cardinally measured, the analogy might be pressed eveii 
further. 

K 




Diagram 51 

were described on pages 128 seq . above. We might combine 
Diagrams 48 and 51 to illustrate the efforts of long-run demand 
and supply adjustments on prn c behaviour over time. If we did 
so, we would have to be very careful in interpreting our results, 
for the calendar time required for demand adjustments to take 
place may differ markedly from that required lor supply adjust- 
ments. 

CONCLUSION 

The quantity of a commodity that the firms that make it plan 
to produce will depend on their production possibilities, the 
expected prices of the inputs, their objective, and the expected 
selling price of it. The quantity of this commodity that house- 
holds will plan to buy will depend on their consumption possi- 
bilities (that is, their indifference maps), the expected prices of 
it and of all the other goods they might buy, their planned con- 
sumption expenditures and their objectives. If any one of these 
should alter, planned purchases and/or planned sales will change 
also. Economists have concluded that of all these the one that is 
the least stable over time is the expected price of the product. 
They have, therefore, isolated the functional relationships be- 
tween price and planned sales and between price and planned 
purchases, assuming that all the other things remain unchanged. 
These relationships are our short-run demand and supply curves 
respectively. We have shown how price will move to the level at 

136 
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which these intersect, and how it will behave in response to any 
given (and unexplained) change in the determinants of demand 
and supply. In our long-run analysis, we have attempted to ex- 
plain the nature and direction of the shifts in demand and supply 
that might occur. The range of choice, for example, from which 
the firm must choose the production possibilities within which it 
will confine itself for some time thereafter is not formless: the 
planning curves illustrate the pattern inherent in it, and from 
this pattern, inter alia, we derived the nature and direction of the 
changes that would take place in planned output and sales in 
the long-run. The notion of ec onomies and diseconomies exter- 
nal to the firm described the patterns that input pr k es might dis- 
play as firms implemented their long-run decisions. 

We shall sec later that the concepts ol demand and supply 
provide only rough and simplified approximations to the actual 
state of economic aflairs. These are sufficiently dose approxima- 
tions to reality, however, to enable us to predict the general 
direction in which relative prices will alter over relatively short 
periods of time. Even then, they will never tell us that a dozen 
eggs that is now twice as expensive as a pound of butter will be 
two-and-one-half times as dear in one month's time; at best, we 
may be able to say merely that the eggs will be more or less ex- 
pensive than at present. In this way they are at least as useful to 
economists as was the scientist’s index finger to him before the 
invention of the thermometer. 

The longer the period for which we wish to hazard predic- 
tions, the less valuable are these functional relationships be- 
tween expected price and planned output and purchases, for 
other things are likely to alter as 1 • ell, and we can go only a little 
way towards predicting (or guessing) how tin sc ‘other tilings’ 
will change. It may be that in a dynamic economy, like the 
United States, Germany, or in the United Kingdom, other rela- 
tionships than demand and supply — such, for example, as a 
relationship between expected price and he rate of change of 
productive techniques — would b" more useful. The present 
state of empirical knowledge, however, makes it at least as 
hazardous to posit such relationships as to proffer predictions on 
the basis of demand and supply analysis. 
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the expected selling price of the product, we were able to show 
what output the firm would plan to produce and sell in each 
period to maximise its net revenue. In other words, this last step 
illustrated the simultaneous choice of a purchase plan and of a 
sales plan (see supra , page 69). From Chapter 2, it is clear that 
the purchase plan that a firm will make will depend first, on the 
production possibilities that are open to it; second, on the prices 
of the productive services; third, on the expected selling price 
of the product; and fourth, on the firm’s objective. 

We might proceed in this chapter in precisely the same way 
as we did in Chapter 1 . There we showed how the purchase plan 
of the household would be revised if any one of its determinants 
altered, all the others remaining the same. We then derived the 
relationship between the quantity of a good that the household 
would plan to buy and its price, cel a is panhus — that is, t lie 
demand for the good — and showed how it would alter if tastes 
and preferences, or the price of another good, 01 the planned 
consumption expenditure should change. It would be both 
tedious and repetitive to follow the same steps lu re. Instead, wc 
shall concentrate immediately on (lcri\ing the firm's demand 
for a productive service, and deduce how it will alter when the 
other data change. We shall suppose first, that the firm is con- 
fined to the range of product ion possibilities that c an be achieved 
by varying only a single input; next, that the quantities of two 
inputs can be varied, while the quantities of all the others are 
fixed; and lastly, that all inputs arc variable. This progressive 
widening of the production possibilities that ate open to the 
firm corresponds roughly to a lengthening < >f the period of opera- 
tional time: the fh»st two corrcsp nd to the short-run and the 
third and last to the long-run. 

THE SHORT-RUN DEMAND CURVE: ONF VXRIABLE INPUT 

Let us suppose that the quantities of all inputs but Y are fixed, 
so that the firm is confined to the production possibilities lying 
on MN in Diagram 24. The relati >1 -hip between the input of Y 
and the output of the product that is implic it in this line is 
shown explicitly in Diagram 25. If we are given the expected 
selling price of the product, this graph can be translated into a 
relationship between the input of 2 and the firm’s total revenue^ 
This latter is drawn in Diagram 52 : as the input of Yis increased, 
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Diagram 52 # is identical with that shown in Diagram 28: the 
latter shows the behaviour of total revenue and variable and 
total costs as output is increased, the former the behaviour of 
these same magnitudes as more of the variable input is used; and 
in both, the expected selling price of the product, the price of 
the variable input, and the pattern of production possibilities, 
are data. 

We see from Diagram 52 that the firm in our example, with 
its given expectations about product and input prices, will plan 
to buy Of units of Y per pel iod. If for an) reason there is a change 
in the entrepreneur’s expectations about the price lie must pay 
for the variable input T, then the pm chase plan will be revised. 
Jf the price falls to y 1} the variable and total <. ost lines will fall to 
OVj and ZF\ respectively; since the relation between inputs of Y 
and output, and the expected selling price of the product, are 
unchanged, the total revenue curve will remain the same, and the 
entrepreneur will now plan to buy Olj of Y per period. If the 
price of Y were to rise from its initial level of y to j 2 per unit, 
the variable and total cost lines w r ill rise to OF, and ZF 2 , and 
the firm will plan to buy 0 / 2 of Y per period. By draw ing in the 
appropriate variable and total cost lines, wc can discover the 
purchase plan that the firm would choose at each price at which 
Y might be bought. It is clear fiom the diagram that the planned 
purchases of 2' will be the greater the lower is the expected price 
of Y, and they w'ill be the lower the higher the expected price of Y . 

At a price ofy 3 per unit, the total cost line just touches the 
total revenue curve at A , and the maximum net revenue that the 
firm can earn is zero, and this it can obtain by employing 0 t 3 of 
l^pcr period. In tl/csc circumstam cs, the sale of the output that 
0 t. A of Y produces, when combined with tin firm’s other factors, 
will yield a revenue that is just large enough to remunerate all 
the factors that are being used. If the price of Y were to rise 
further tojy 4 , it would still be woith the firm's w r hile to continue 
in production while the contracts with die other, and fixed, 
factors remained binding, for by &°P’ng the output that 0/ 4 of Y 
produces the firm will earn a revenue that covers its variable 
costs and makes some contribution to its fixed costs. If the price 
of Y were to rise to y b per unit, the variable cost line w'ould just 
touch the total revenue curve at and the firm will just be in** 
different as between continued operation and closure. If it stops 
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less of Y than *Ot, more would be subtracted from revenue than 
from costs: by reducing the quantity of Y that is used, therefore, 
the expected net revenue would be reduced also. If the expected 
net revenue would be less at inputs of Y greater and less than Ot , 
then it must be at a maximum when Ot of Fis being set to work 
with the firm’s other factors in each period. 

We can show in the same way that at an expected price ofj^, 
the firm will plan to use 0 t x of F; at y 2 , 0 / 2 , and so on. At an 
expected price ofj 3 , the firm will employ Ot./. when it is doing 
this it will earn a total revenue of OtfiC ( -- 0 t. A units of Y mul- 
tiplied by the average revenue productivity of each unit, t^B ) 9 
and its total variable cost will be Ot v '[\\\ the difference between 
these, y^ABC y will just be equal to the firm’s fixed costs. If Fis 
expected to cost per unit, the firm will be indifferent as be- 
tween continued production and 1 losuic, for the total revenue it 
would expect to earn when using Ot- of Y would be just suffi- 
cient to pay for 0/ 5 of F at per unit. It follows, tfien, that that 
part of the marginal revenue productivity curve whic h lies 
below the maximum point of the average revenue productivity 
curve in Diagram 55 is the firm’s demand curve for F, and is 
in all respects identical with the demand curve drawn in Dia- 
gram 53. 

It must be emphasised that Diagram 55 is wholly derived 
fiom data portrayed in Diagram 52, so that it can add nothing 
to our knowledge. We may, if we wish, describe the firm’s pur- 
chase plan for input F as that which equates the marginal re- 
venue productivity of F with its price. If we do so, however, we 
arc merely saying in another way that the firm chooses that pur- 
chase plan which, uteri? paribus , piomises the maximum net re- 
venue per period. If we question the empirical validity of the 
former statement — that is, whether or not a firm consciously 
strives to equate the marginal revenue productivity and price of 
the input — wc ate questioning the validity of the latter. 

We have so far described the direction 11; which the planned 
purchases of the single variable input F will alter if there is a 
change in its expected price: the higher the price the smaller the 
purchase, and vice versa. Firms’ inputs may be classified accord- 
ing to the extent to which the quantities of them that are bought 
will vary following changes in their expected prices. Tliis re- 
sponsiveness of the planned purchases of an input to changes in 
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its expected price is called the price elasticity of demand for the 
input. The way in which the planned purchases of Y respond to 
a change in its price is illustrated by the demand curve in Dia- 
gram 55. The strength of the response of the quantity demanded 
to changes in the price is measured by dividing the proportionate 
< hange in quantity demanded by the small proportionate change 
in price. In Diagram 55, if the price were 0 y> Ot would be 
bought, and if it were 0 y ly 0 t x would be bought. The price 
elasticity of demand for Y in this range is, then: 

p __ /yyi 

d ~ Oil Of 

Mathematically, the price elasticity of demand for an input will 
be negative; conventionally, we speak of it as if it were positive. 
The price elasticity of demand may have any value between 
zero and infinity. If we wash to speak of this elasticity qualita- 
tively, W'c shall adopt the same conventions as for the price 
elasticity of demand for a pioduct (see supra, page 36). Its mean- 
ing and usage are subjc\ t to qualifications similar to those set 
out on pages 36-7 above in Chapter 1. 

r l he price elasticity of demand lor Y in out example, where Y 
is the only variable input, clcaily depends on the shape of the 
marginal lcvcnue produ< livity < urve, which has the same shape 
as the marginal physical piodui tivily curve, which in turn de- 
pends on the shape of the total product cur\e. The ultimate ex- 
planation of the elasticity of demand for Y must then lie in the 
pattern ofproduc tion possibilities open to the fnm when l" is the 
only variable factor. The more rapidly docs the rate of rise in 
output diminish as more of Y is mad, the less clastic will be the 
demand for Y, and vice versa. 

The relationship that w r c have called the demand for input Y 
shows us the quantity of Y that the firm, in our example, would 
plan to buy at each price at w hich Y might be bought, when the 
production possibilities that are open to it, the contractual obli- 
gations that fix the quantities of all the other far tors, its objec- 
tive, and the expected selling price of the product, arc all given. 
We shall now briefly examine what would happen to the de- 
mand for Y were any one of these to alter. 

First, the effects of a change in the production possibilities. 
If the quality and kind of the fixed factors had been different 
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from what thfey are in our example, we should have a different 
relationship between total output and inputs of Y \ If the firm 
had had more of the same fixed factors, the total, average and 
marginal physical productivities of each quantity of Y would 
have been greater than in Diagram 54, and the demand curve 
for Y would have been to the right of its position in Diagram 55, 
and vice versa. If the firm had had other kinds of fixed f actors at 
its disposal, we can say little more than that the total, average 
and marginal productivities of Y, and therefore the demand 
for Y 9 would have been different from what they are in our 
diagrams. 

Second, the effects on the demand for Y of a change in the 
firm’s objective. The market demand foi Y is what it is in our 
example because we have assumed, inter aha, that the firm strives 
to maximise its nel revenue per petiod. Il the film sought to 
cover its total variable costs in each period, its demand curve 
for Y would be the falling portion of its average lovenue produc- 
tivity (urve. If its aim were to rover its total costs of production 
in each period, then the demand curve for Y w T onld be a curve 
lying directly below the falling part of the average revenue pro- 
ductivity curve and asymptotically approaching it as the input 
of Tis increased.* 

Third, the effects of a change in the expected selling price of 
the product. If the price of the product rises, the marginal re- 
venue productivity w 7 ill be greater than it was before at each 
input of Y 9 for to obtain it the marginal physical productivity 
(which is unchanged) is being multiplied by the higher expected 
selling price of the product. Each point on the demand curve 
for Y in Diagram 55 will move due northwards, so that the new 
demand curve for Y will lie to the right oi its original position. 
Conversely, if the expected selling price of the product falls, the 
demand for Y will fall, and the firm will plan to employ less of Y 
at each price than before. 

Lastly, the effects of a revision in rhe film’s contra<tual ar- 
rangements with its fixed factors. We shall deal later in this 
chapter with the consequences of a change in the quantity and 
quality of the fixed factors that widens the range of production 
possibilities open to the firm. The only contractual revision that 

• Compare page 80 above, where the effects on the supply of the product of a 
change in the firm’s objective are examined. 
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will not alter these latter is one that affects only *c \ le size of the 
fixed costs. If the firm has not been covering its fixed costs for 
some time, the fixed factors may voluntarily accept a reduction 
in their rewards to enable it to remain in business. Or the firm 
may have gone into voluntary liquidation and its fixed factors 
may have been bought by another firm at their current valua- 
tion: the firm that bought them, therefore, will have lower fixed 
costs per period. Revisions of this kind, however, will have no 
effect whatsoever on the market demand for the single variable 
input: for provided the quantity and quality of the fixed factors 
remain unchanged, the demand for the input is in no way de- 
pendent on the fixed costs. A change in fixed costs arising solely 
from a change in the rewards paid to the fixed factors will, how- 
ever, alter the length of time for which the firm’s market de- 
mand for Y can be maintained. 

THE SHORT-RUN DEMAND CURVE: TWO VARIABLE INPUTS 

The production possibilities open to a going firm with two 
variable inputs are illustrated in Diagram 21. Given the prices 
of the two vaiiable inputs, X and Y, we can draw isg-cost lines 
each showing the differ ent combinations of X and Y that can be 
bought with some sum of money. When the iso-cost lines are 
superimposed on the isoquants, as in Diagram 27, the points of 
tangency between them show the maximum output that can be 
obtained for each sum spent on the variable inputs — or, in 
other words, the minimum variable costs of different outputs. 
When these ‘minimum cost’ combinations are joined together, 
we have the expansion path, and from this we can derive the 
relationship between output per period and'Variable costs that is 
graphed in Diagram 28. Given the expected selling price of the 
product, and the firm’s desire to maximise its net revenue, we 
can discover the output that the firm will plan to produce and 
sell in each period. And knowing the output that promises the 
maximum net revenue, we can discover the quantities of X and 
Y that the firm would use to produce it by referring back to 
Diagram 27. With all this we arc familiar from Chapter 2: our 
problem now is to discover how the quantity of either of the 
variable inputs that the firm uses to produce its net-revenue- 
maximising output will vary as its price changes — that is, to 
derive the demand curves for X and T. 
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Now, the marginal input of a factor is the reciprocal of its 
marginal productivity: for the marginal productivity of X> for 
example, is equal to the increase in the output per period that 
results from the use of one more unit of X, and the marginal 
input of X is the number of units of X required to increase the 
output per period by one unit. Thus, if MI X is equal to 2 units, 
then MP X is equal to \. We can then translate equation (2) above 
into a relationship between the prices of inputs and their mar- 
ginal productivities: when the costs of producing (0 + 1) units 
per period are being minimised, then: 

AIIJ All y = MP v l MP x -pylpx ( 3 ) 

That is, Pt/MPx = PvlMP v (3a) 

This equation will be true at each point on the firm’s expansion 
path and at each output on its variable cost curve. 

The relationship between marginal inputs and input prices 
shown in equation (2) above, can be re written as follows: 

p* . All, - p y . AII y (4) 

Each side of this equation is equal to the amount by Vhith the 
total variable cost would rise if output were increased from V 
units to {a -t 1) units pel period - that is, each side is equal to 
the marginal lost of producing th< ( a + i)-th unit. Hence: 

p x . AU X = py . Ally - MC (5) 

We know, howe\ er u-.ee supra , Chapter 2, pages 74-5), that when 
the expected net revenue per period is at a maximum, the mar- 
ginal i osts of produ( tion will be just equal to the selling price 
of the product: that is: 

p x . MI X =p y . AJI v ^MC=p (6) 

i.e. p x lMP r =p y IAIPy-p (6a) 

or p x — p . MP X = marginal revenue pro- 

ductivity of input X 
t MRP x ) (6b) 

and py —p . MPy = AiRP v . 

When the net revenue per period is a maximum, then, the 
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quantity of eich variable input that the firm employs will be 
such that its marginal revenue productivity is just equal to its 
price. If the price of X falls, the firm will adjust its employment 
of both X and T until its net revenue is again being maximised 
and the marginal revenue productivity of each input is again 
equal to its price. The demand curve for X will be its marginal 
revenue productivity curve, subject to the same qualifications as 
were set out on page 145 above. It will slope downwards to the 
right — that is, the planned purchases of X will vary inversely 
with the price of X — because of the patterns that are inherent 
in the production possibilities, and its elasticity will depend on 
the shape of the isoquants. 

The relationship that we have called the demand for input X 
shows us the quantity of X that the firm Mould plan to buy at 
each prk e at which X might be bought, when (he firm's produc- 
tion possibilities, its objective and conti acts with the fixed fac- 
tors, the price of the other variable input(s) and the expected 
selling price of the product, are all give n If any one of these 
should alter there will be a change in the demand for A\ If the 
price of Y should fall, and if X and Y are mainly substitutes for 
one another in production, then the demand loi X will fall — 
that is, the firm will now plan to buy less of\Yat each price than 
before. If Y becomes relatively cheaper, and if X and Y are 
mainly complements, the demand for X will rise, for the firm 
would now plan to buy moie of X at eaih price. It is unneces- 
sary to describe how a change in any one of the other deter- 
minants would affc( 1 the demand lor X , for a change in the 
range of production possibilities, or in the linn’s objective, or in 
the price of the prrfduct, will shift the short-run demand curve 
for X when X is only one of the variable inputs in the same direc- 
tion as it shifts the demand curve for X when it alone is variable 
(see supra, pages 146-8). 

THE LONG-RUN DEMAND CURVE 

The long-run demand curve m«y be derived in the same way 
as the short-run demand curve. Given the entrepreneur’s know- 
ledge of the techniques of production, and his expectations of 
the prices he must pay for all the relevant productive services, 
his planning or long-run average total cost curve can be drawn, * 
as in Diagram 37. Implicit in each point on the planning curve 
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is a particular combination of productive services — namely, 
that which promises the lowest average cost per unit for that 
output. When the expected selling price of the product is known, 
the planned output of the product and the planned purchases 
of each service are simultaneously determined. Thus, in Dia- 
gram 37, when the price of the product is 0 P 1 per unit, the firm 
will plan to produce OM a per period with the quantities of in- 
puts that give the point R on the planning curve. If the price of 
one productive service ( X ) should fall, then the entrepreneur 
will have a new planning curve lying south and east of the old 
one, and the greater is the relative importance of X in each 
combination of inputs by which the produi t might be ptoduced, 
the further south-eastwards will it lie. If the expected selling 
price of the product remains unchanged, the firm will plan a 
larger output per period, and will therefore plan to buy more of 
X and of those inputs that arc complementary to X, and less of 
those inputs for whic li X can be substituted. 

We would expect the long-11111 demand for X to be relatively 
more elastic at each piice foi .V than the short-run demand for 
it, for the same reasons that the short-run demand for A’ will Ire 
more clastic when A' is one of two variable inputs than where X 
alone is variable. In the previous six lion, we saw that when the 
price of A 7 fell, X could be substituted for Y: in the long-run, the 
possibilities of substitution are wider, for A~ may then be substi- 
tuted not only for Y but also lor the other productive services 
that were ‘fixed’ in the short-run. 

THE TOTAL DEMAND CURVE FOR A PRODUCTIVE 
SERVICE 

The demand of an individual firm for a productive service 
shows the quantity of it that the firm would plan to buy in each 
period at each price at which it might be bought, given the 
firm’s production possibilities, its objective, the price of each 
other productive service that it uses or might use, and the price 
at which it expects to be able to sell its product. The role that 
firms play in determining the relative prices of the productive 
services they buy is summarised in the total demand curve for 
each service. If we wish the total demand curve for a productive 
service to play this role, then wc cannot derive it simply by adding 
together the individual firm demand curves for it. We can show 
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the price 0P 1 for the product and 0 W x for the variable input, 
firms will plan to produce P X R X of the former with the aid of 
W 1 r 2 of the latter — that is, the whole ‘demand curve* for the 
productive service will shift leftwards to d 2 d z . A cobweb-type 
cycle will ensue until the product price has reached 0 P n per 
unit and the ‘demand* for input d n d n \ firms will then be pro- 
ducing P n R n per period with \V X T n of the input. If the purchase 
plans are implemented seriatim rather than simultaneously, the 
supply curve of the product will move gradually to S 2 S 2 as the 
‘demand* for the input falls slowly lo d n d n , so that the price of 
the product will fall directly to 0 P n and the planned purchases 
of the input to In this new position, the purchase and 

sales plans of the firms will again be t onsistent with one another. 
If all points such as T and T n are joined together, we have the 
total demand curve for the produc tive senior. 

We are already familiar w'ith this kind of problem: in Chap- 
ters 2, 3 and 4 we saw that while each fnm may make its sales 
plan on the assumption that the price of each input is given, one 
consequence ol all firms implementing their plans would be to 
change the relative prices of some or all of their inputs. Here, 
we sec that if all firms lay their pin chase plans on Life assump- 
tion that the price of the produc t is a datum, one result of all 
firms putting their purchase plans into efTect would be to alter 
the relative price of the product. In both cases, that which is a 
datum or constant for the individual firm in an industry is a 
variable when all firms are taken together. In Chapter 2, we 
defined the short-run total supply curve in such a way that at 
each price the sales and pure liasc plans of the firms in the in- 
dustry were consistent with one another — that is, in such a way 
that we could 'move along* it in predicting the probable direc- 
tion of changes in relative prices Here, we shall define the total 
demand curve for an input in a similar w r ay, so that at each 
price of the input, the purchase and salt's plans of the firms in 
the industry are consistent with one another. This is shown by 
the curve DD in Diagram 60. 

It is clear from Diagram 60 that the short-run total or industry 
demand curve for a productive service {DD) will be less elastic 
at each price at which the service might be bought than any of 
the ‘total demand’ curves {d x d u etc.) that were obtained simply 
by adding together the individual firm demand curves* The 
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elasticity of Ae total demand curve will depend, then, not only 
on the degree to which each firm can substitute the input in 
question for others as it becomes relatively cheaper, but also on 
the elasticity of demand for the product. If the demand for the 
product is less elastic than in Diagram 60, then T n will lie fur- 
ther to the left of the d l d r curve, and the DD-c urve will be less 
elastic also. Conversely, if the demand for the product is more 
elastic at each price than in the diagram, the total demand curve 
for the productive service will he more elastic also — that is, T n 
will lie nearer to the ^^-curve. 

The long-run total demand curve for a productive service 
may be derived in a manner analogous to that illustrated in 
Diagram 60. We shall find that the long-run total demand curve 
will be less elastic at each input pri<e than the ‘total demand 
curve 9 that is obtained b\ summing the long-run demand curves 
for the input of all the firms that might plan to use it over the 
long period. We shall find also that the price elasticity of the 
long-run total demand curve will \ai\ directly with the price 
elasticity of demand lor the produc t. 

TIIF DP MAN!) FOR A DURAHUr GOOD 

We have so far confined our attention to the demand for a 
productive service — that is, for the seme es rendered by men, 
land, machines or buildings. Firms demand these services be- 
cause households (or other firms') demand the products that 
they help to produce, and in this chapter, we have described the 
precise manner in wliic h the demand curve for a produc tive ser- 
vice is derived from the demand curve loi the product. Our 
analysis in this chapter would suffice il firms were always able 
to buy the services rendered by factors of pr»»ducti>n in such 
quantities as they desire. This is true, for example, of labour- 
service, for any contract by a firm to buy a worker, and so pre- 
empt bis sen ices for all time thereafter, is not Jccrallv enforceable. 
Households frequently own land and s* »1 only its services to 
firms; and occasionally firms nuo be able to ‘rent 9 or lease 
machines, as in the bool and shoe industry. Generally, however, 
if a firm wants the services of a machine, building, or other 
durable good, it must buy the good itself — that is, rather than 
buy the flow of services per period it must buy the reservoir from, 
which it stems. We shall conclude this chapter, therefore, by 
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describing the derivation of the firm’s demand far a durable 
good. 

In Chapter 3 (supra, pages 90-2) we showed (albeit rather 
superficially) how a firm, when making its long-run plan, might 
calculate the cost of using the machine in each period of its life. 
This calculation must now be expressed more precisely. Let us 
suppose that the machine can now be bought for £P; that its ex- 
pected life is n periods, and that the firm borrows the money to 
buy the machine at a rate of interest of i per cent per period. We 
shall assume also that the costs of operating the machine are 
zero and that the entrepreneur desires to distribute the cost of 
the machine equally over all the periods ofits life. In each period, 
therefore, the entrepreneur must set aside a sum of money equal 
to (d + P . i), where d is that period’s contribution towards re- 
couping the initial price of the machine, and P . i is the amount 
of interest that has to be paid in that period on the money he 
borrowed to buy the machine. Now d , the depreciation per 
period, will be equal to P . ij( r -f i) n - 1,* so that the cost per 

P , i (1 +- i) n 

period of the machine will be i\ //( 1+ i) n - 1 +P.i, or ^ + ^ ^ 

Given this ‘price’ per period of the productive service rendered 
by the machine, and the price of each other productive service, 
the long-run average cost curve can be drawn, as in Diagram 
37. If the expected soiling price of the product is OP the firm 
will plan to produce 0 M X units of output per period over the 
long-run, with the number of machines and the quantities of 
other services implicit in the point R on the long-run average 
cost curve. If the price of the machine should fall, then ceteris 


•The sum of money that is sot aside in tho first period of the machine's life {d) may 
be lent to another entrepreneur and we shall assume that he would pay interest at 
i per tent per period until the lender require* repayment. The same will he true 
of the sum, d, set aside in oath subsequent peiiod. l’hc value of d must be such, 
then, that by the end of the period «, the firm will have accumulated a sum of money 
equal to £P; that is: 

rf(i+0"“ 1 +rf(i+ O w " # + ...-f-d=P, 

where d(i is the value which the £d lent at the end of period i will have 

reached at the end of period n, and similarly for each other term. This is a geo- 
metric progression, and when it is summed wc have: 

d{(i + d{(i+ i) n -i} _ p 

(1 -f £) - 1 ~~ ~i 

R 

or a =7 rrz — 

{1 +i) n - l 
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The sum of this geometric progression is: 

MRPf i \f __i 

i+i j 1 (i d 0 n j/ 1 H l ~ i \ (i+*) n / 

Equation ( 2 ) tells us that when the expected net revenue per 
period is at a maximum, the present value of the marginal re- 
venue productivities per period of machines will be equal to the 
price at which they can now be bought. If the price per machine 
should fall, then the firm would plan to buy as many more 
machines as were necessary to reduce the marginal revenue pro- 
ductivity per period of machines to the level at which their 
present value was equal to the new price, for only then would 
the expected net revenue per period be at a maximum in the 
new conditions. Hie elasticity of the demand for machines will 
depend on the rate at which their marginal revenue produc- 
tivity per period declines as more of them are used, and this in 
turn depends on the dcgiee to which the services of machines 
can be substituted for othei piodut tive services as machines be- 
come cheaper. 

The choice of the number of machines (of some giyrn kind) 
that the firm will plan to buy is generally made when the entre- 
preneur is making his long-run plan. The firm's demand curve 
for a durable good, therefore, relates to the long-run, and it 
shows us the number of machines that it will plan to buv at eac h 
price at which they might be bought, given the entrepreneur's 
knowledge of the techniques ol production, his objective, the 
price of each other durable good or productive service, and the 
rate of interest, the expected life of die machine in question and 
the expec ted sidling piic ( of the prodm t. If the rate of interest 
that the firm uses in making its < ale ula lions should fall, then the 
present value of the stream of marginal revenue productivities 
will rise, so that the firm will plan to buy more mac liincs at each 
price: that is, the whole demand curve for the machine will 
move to the right. If the rate of interest rises, the demand curve 
will move to the left. If the firm believes that the rate of techni- 
cal development, and therefore of obsolescence, will be slower, 
and so comes to expect the life of each machine to be longer, 
then the present value of the machine will rise and its demand 
• curve will shift rightwards. Conversely, if the expected life of the 
machine is shortened, the demand for it will fall. Changes in any 
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one of the other determinants of the demand for a durable good 
will affect the demand for it in the same way as they would 
affect the demand for a productive service. 

The total demand curve for a durable good may be derived 
in a manner analogous to that illustrated in Diagram 60. The 
total demand will be less elastic at each pri< c than the ‘toLal 
demand’ that would be obtained simply by adding together the 
demand curves of all the firms that might plan to use that good 
in the long-run. We shall find also that, cetens panbus , the elas- 
ticity of the total demand for a durable good will vary directly 
with the price elasticity of demand foi the product that it helps 
to produce. 

In this chapter, we have described how the total demand for a 
durable good or productive service is derived from the demands 
of the individual films foi it. The total demand curve for a factor 
or factor-service summarises the part that firms play in deter- 
mining the relationship between the prices of the things that 
they buy. In the next chapter, we shall study the sales plans of 
households and try to discover how households in implement- 
ing their sales plans, help to determine the relative prices of the 
produr tive services they sell. 



CHAPTER 6 


The Sales Plan of the Household 


I n this chapter, we shall describe the sales plan of the house- 
hold and show how it will be levied if any of the data on 
which it is based should alter. Households own factors of pro- 
duction and sell their services to firms. The members of a house- 
hold own their labour, and the price per unit at which they sell 
their labour-seivic e is called the wage-rate. A household may 
own durable goods, like buildings 01 plots of land: the pi ice at 
which the services that these render are sold is called rent. 
Finally, a household may have money — that is, the power to 
acquire goods and seivices — which it is accumulating, or has 
accumulated, from its income, or whi< h it has acquired by gift 
or bequest; the price that hr ms pay for the use of money per 
period is called the rate of interest. Here, we shall first study the 
sale of labour-service by households, then the sale of the ser- 
vices oi durable goods, and lastly', the sale of the services of 
money. 

The quantities of each productive service that a household 
plans to sell and the price per unit that it expects to receive for 
each of them are set out in its sales plan. If we use ‘p J to repre- 
sent the expected selling price, to represent the quantity that 
the household plans to sell, and the suffixes i 2, 3 .. w, to desig- 
nate particular productive services, then the sales plan of the 
household will have the following general form: 

P\ • 9l +p2 • 92 + ••• I pn • 9n -J)>> 

where V represents the income that the household hopes to 
receive by' implementing the sale<. plan as a whole. We shall 
assume that the price at which each productive sendee might 
be sold is a datum for the individual household. The problem 
that faces the household is to decide what quantity of each pro- 
ductive service to sell. 
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THE SALES PLAN FOR LABOUR-SERVICE 

We shall suppose initially that the household owns only one 
factor of production — namely, one carpenter — and that the 
sales plan relates to the week that lies ahead. Our problem is to 
illustrate the choice of sales plan — that is, the number of hours 
of his labour-service that the carpenter plans to sell — so that 
( a ) both the range of choice and the considerations that influ- 
ence it are made clear, and (b) we can deduce how the plan will 
be revised. 

In selling his labour-service, the worker is buying a money- 
income that can be used to sustain and amuse himself and his 
family, both now and in the future. f l he sustenance and amuse- 
ment, that any given mone) -income is expected to provide, de- 
pends (as we saw in Chapter i ) on the household’s tastes and 
preferences for the goods and services of everyday consumption 
and the prices that it expects to have to pay for them. A car- 
penter, however, is not merely a wood-working machine: when 
not working as a carpenter he mav play with his children, dig 
his gaiden or watch television. Since there is a limit to the num- 
ber of hours at his disposal each week, the moic hours he sells for 
income by working as a carpenter, the fewer hours will he have 
in which to indulge his other interests. How he will dispose of 
his time between working as a carpenter for money-income, and 
pursuing these other interests for his own pleasure, will depend 
on his tastes for each and on his preference's for different com- 
binations of them. These are illustrated in Diagram 61. On the 
vertical axis wc measure the number of hours that the worker 
will plan to devote to activities other than working for money as 
a carpenter; for the sake of brevity, we shall follow the common 
usage and call these hours of leisure, though the ‘leisure-time* 
activities may be both physically and mentally more exhausting 
than carpentry. On the horizontal axis, we measure money- 
income: since we are assuming that the Pastes and preferences 
for consumption goods and their prices arc given, each sum of 
money-income will denote a particular bundle of real goods and 
services. Each point that lies between these axes will represent a 
particular combination of income and leisure, possessing a cer- 
tain degree of attractiveness to the members of the household. 
The relative attractiveness of different combinations of income 



Since oil product pricn are assumed to be 
conifonf, eieh money income will represent o 
particular level o| real income ie,the adjectives 
morry and real to qualify income on the 
horizontal cm die interchangeable. 

Diagram f.i 


and leisure can be seen immediately if we draw indifference 
cunes, each passing through all combinations that the house- 
hold finds equally attractive. Here, as in Chapter i (see supra , 
pages 9 1 2) both logic and experience help us to determine the 
shape of these indilh'rcm cum es. Sim e of an / two combinations 
of income and leisure, each containing the same quantity of 
leisure (or of income), the household will prefer that with the 
laiger quantity of income (or of leisure), no indifference curve 
can run north-eastwards in the diagram. The logic ally per- 
missible shapes are as shown in Diagram 3, and ol these only 
indifference curves that are convex u hen viewed from the origin 
arc consistent with the results of introspcition and with our 
knowledge that when the hourly wage-rate rises, the number of 
hours that an individual worker will work may rise, fall, or 
remain the same. When all the indifference curves are drawn, 
we have the household’s indifference map, and this illustrates 

166 
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the household’s tastes or desires for money-income and leis- 
ure, and its preferences as between different combinations of 
them. 

We shall assume that the objective of the household as a seller 
of productive services is to maximise its satisfaction. In this pur- 
suit, it is hampered by the limited time at its disposal, and by the 
wage per hour on which depends the rate at which time can buy 
money-income. The nature of these limitations can be illus- 
trated in Diagram 61. We shall suppose that the worker must 
sleep for 8 hours per day, and that the remaining 16 hours per 
day, or 1 12 hours per week { = OAI) are available for work and 
leisure. If the worker spends all the time at his disposal on 
buying’ leisure, he ( an have OAI hours per week, for the price of 
one hour of leisure is always one houi of time. If the hourly 
wage-rate is as. 6d , and if the woiker spends all these h< urs on 
buying money-income, he can obtain an income of ON per 
week. All the combinations of money-inc ome and leisure that 
the worker might ha\c at tin's liouily wage-rate will (hen lie oil 
the straight line AIN; of all these, lie will choose that which lie 
prefers, and this is shown on the diagram by the point P where 
A Us touches an indiflercnce ciu\e. At P , the household is plan- 
ning to enjoy OB hours ol leisure per week and to use the re- 
maining BAI hours to buy a weekly income of OA. The sales 
plan ol the household is then: 

BAI hours v hourly wage-rate OA. 

V\ e have now illustrated diagrammatic ally the sales plan of a 
household that is selling onl) one kind ol labour-servic o. Though 
in doing so we hav£ added nothing to out knowledge, we have 
at least clarified the circumstances in whim the sales plan will 
be revised. It should be clear from the pm ('ding page's and from 
Diagram bi that the* sales plan will be r< vised if there is any 
change in the worker’s tastes and preferences for income and 
leisure, or in the piices of the products tliai the household buys, 
or in the hourly wage-rate. 

If the piices of the goods and services that the household 
plans to buy should rise, then each sum of money-income will 
buy less of these things than before. From the household’s point 
of view, then, it is as if the prices of the tilings it buys remained 
unchanged while the hourly wage-rate fell. 1 he consequences of 
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changes in product prices, therefore, will be similar to changes 
in the opposite direction in the wage-rate. 

The possible reactions of a household to changes in the hourly 
wage-rate are illustrated by the figures in Diagram 62. If the 
wage-rate were ws. per hour, the combinations of leisure and 
money-income that the household could attain would lie on 
MN and of these the household would choose P . If the wage- 
rate were to rise to a/ t s. per hour, the household would choose 
the sales plan implicit in P 1 ; if it were still higher at w t s. per 
hour, it would choose P%> and so on. 1 he line joining MP l P i P 3 
in the diagram is analogous to the price-consumption curve, and 
it shows us how the household would allocate its time between 
leisure and work at each hourly wage-rate. 




Diagram 62 
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The relationships between 
the hourly wage-rate and the 
number of hours that the 
worker is willing to work 
which are implicit in the 
A/PjPaPa ••• lines in Dia- 
grams 62(a) and 62 (b) are 
shown explicitly in Diagrams 
63(a) and 63(6) respectively. 

In 62(a) the tastes and pre- 
ferences of the worker for 
leisure and income are sin h 
that as the wage-rate rises 
above ws. per hour, the 
number of hours fir which 
he is willing to work will 
fall — that is, his supply 
curve of w ork w ill be ‘ba< k- 
ward sloping 5 as in Diagram 
63(a). If his tastes and pic- 
fercnces are as illustrated 
in Diagram 62 (b) then the 
number of hours for which 
he will plan to w 7 ork wall 
vary directly with the hourly 
wage-rate; that is, his supply curve of work will be as shown 
in Diagram 63 (b). 

Thus far wt have merely shown that the direction in which 
the number of hours that the worker is willing to work will alter 
when the wage-rate changes depends on his indifference map. 
The characteristics of the indifference map that determine the 
kind of reaction can be described in another way. In both the 
figures in Diagram 62, the worker is ‘better-off’ the higher is 
the hourly wage-rate, for the points P, P l9 P 2 , etc., lie on progres- 
sively higher indifference curves. \\\ may think of the rejection 
of P and the adoption of P„ when the wage-rate rises from ws. 
to WjS. per hour, as a ‘movement’ along the curve MP x PJ*i 
The ‘force’ (namely, the rise in the wage-rate) that pushed the 
worker in this direction can be thought of as being the resultant 
of two other forces. First, when the wage-rate rises, the worker 
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may have more income and the same leisure, or~more leisure 
and no less income — that is, he is potentially better-off. It is as 
if the wage-rate had remained unchanged and the worker had 
been given a sum of money equal to NQin Diagram 64. We may, 
therefore, think of this first fort e as operating along the line PR: 
we shall call it the income-effect, because the increase in the 
level of satisfaction of the household that follows a rise in the wage- 
rate is as if it had received an income otNQper week from some 
source other than its labour. If the income-effect alone operated, 
the worker would plan to work for Bl) fewer hours per week. 
The second component of the movement from P to P } is the 
substitution effect: when the hourly wage-rat rises, each hour 
devoted to work yields more income -- that is, leisure becomes 
relatively more ‘expensive*. The magnitude and direction of the 
substitution effect will always he posithe, foi the worker will 
always tend to substitute income, w'hich his time can now buy 
more cheaply, foi leisuie, the pi u e of which has not altered. By 
itself, the substitution Hirer would induce the woiker to oiler 
DF more hours of his labour -service for sale each week. In 
Diagram 64 (c/), wherein the indifference map of Diagmm b<j(a) 
is reproduced, the negative in< ome effee t outweighs the positive 
substitution effect, so that fewer hours are worked when the 
wage-rate rises. In Diagram the substitution effect is 

stronger than the income ellect, so that the individual worker’s 
supply curve rises monotonicallv. 

The circumstances in which the number of hours of his labour 
that the worker is willing to sell in each week will rise or fall 
when the hourly wage-rate rise's < an be described in yet another 
way. Columns (1) and (2) in Table 2 show 7 the relationship be- 
tween the w'age-rate and the number of boms worked: as the 
wage-rate rises from 30 pence to 33 pence per hour, the worker 
oflers more hours of his labour for sale, as in Diagram 63 (b); at 
wage-rates above 33 pence per hour, he will plan to work fewer 
hours per week, as in Diagram 63(77). Now in selling his work 
(or effoit) the worker is buying income. The effort-price that he 
must pay for one pound of income is the number of hours for 
which he must work in order to earn it at the ruling wage-rate: 
thus, when the wage-rate is 30 pence per hour, he must work 
for 8 hours to earn £ 1 . The amount of income which he de- 
mands is equal to the hourly wage-rate multiplied by the num- 
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31 pence), a Weekly income of 1,240 pence is demanded, and the 
worker’s total effort expenditure is 40 hours. In this range of the 
demand curve, the total effort expenditure rises as the effort- 
price falls — that is, the worker’s demand for income in terms of 
effort is relatively elastic. It is clear that the effort expenditure 
is merely the number of hours that the worker is willing to work 
at a particular wage-rate — and these are given in column (2) 
By comparing columns (4) and (2) of Table 2, then, we can see 
immediately whether the worker’s demand for income in terms 
of effort is relatively elastic or relatively inelastic: as the effort- 
price falls from 8 to 7*3 hours per £1 (that is, as the wage-rate 
rises from 30 to 33 pence per hour), the demand for income in 
terms of effort is relatively elastic; at ellort-prices lower than 
7-3 hours per £1 (that is, at wage-rates higher than 33 pence 
per hour), the demand for income in terms of effort is relatively 
inelastic. 

We may sum up thus far as follows: It has been observed that 
when the hourly wage-rate rises, some woikcrs offer more hours 
of their labour for sale and some ofler less. From these facts we 
inferred the shape of the leisure-income indifference curves. The 
fruit of our indifference analysis was not an explanation of why 
a worker reacts to higher houily wage-ialcs in the way that he 
docs, but rather a classification (undci the headings: tastes and 
preferences for income and leisure, prices of products, etc.) of 
the different influences that affect his decision. The segregation 
ol the substitution- and income-effects of a rise in the hourly 
wage-rate, and the concept of the elastic ity of the demand for 
income in terms of eflort, merely oiler alternative ways in which 
these same facts ca*h be commui .eated to others: if, when the 
wage-rate for carpenters rose from 2s. bd. to 2s. pd. per hour, 
carpenter Bill Smith reduced the number of hours for which he 
was willing to work per week, we may describe Bill Smith’s be- 
haviour in precisely these words, or we ma\ say that for him the 
income-effect of the increase in the wage-rate outweighed the 
substitution-effect, or we may sa) at his elasticity of demand 
for income in terms of eflort was less than unity. All this, how- 
ever, does not help us to predict how Bill Smith would react if 
another wage change should occur, for we cannot establish by 
empirical investigation the precise characteristics of his indif- 
ference map, or the relations between his income and substitu- 



174 Price Theory 

tion effects, or the elasticity of his effort-demand for income. If 
we wish to be able to predict the probable consequences of a 
rise in the wage-rate, we must discover some criteria by which 
we can recognise whether a worker falls into the group that will 
work fewer hours, or into the group that will work more hours, 
per week. To this task we now briefly repair. 

Where the wage-rate has been at the level of ws. per hour (in 
Diagram 64) for some time, so that the worker has become accus- 
tomed (or reconciled) to the standard of living that it can com- 
mand, we commonly find that the number of hours worked falls 
as the wage-rate rises. This tendency will be the stronger the 
more exhausting is the work that lie is doing, and the more 
numerous are the opportunities for passing leisure-time inex- 
pensively. Where the prevailing wage-rate does not enable the 
worker to achieve the standard of living <0 which he aspires, or 
to maintain the standard to which lie has become accustomed 
in the past, the number of hours that he is willing to w'oik will 
usually vary directly w r ith the wage-rate per hour. The prospec t 
(or fact) of marriage and children, for example, and the ex- 
penses that attend them, may induce this kind of l^ehaviour. 
Indeed, it is conceivable that more horns may be woikcd, not 
merely because the woiker aspires to a higher standard of 
living, but because he aspires to moie expensive hobbies. 

We have now dcri\ed the supply <ur\e of labour-service 
of the individual c arpentf r. The total or market supply curve of 
carpenters’ services is obtained by summing together these 
curves — that is, by adding the number of hours that each car- 
penter is willing to work at each hourly wage-rate. The shape of 
the total supply curve of labour-service frorli those possessing a 
particular skill will depend on the degree of their preferem es for 
leisure as opposed to income. If the preference's for leisure are 
strong, we would expect the total supply curve to have the same 
shape as that drawn in Diagram 63(a); if the individual indif- 
ference maps arc on balance like that illustrated in Diagram 
62(A), wc would expect the total supply curve to be like that 
drawn in Diagram 63(A). 

In this chapter so far we have assumed that the worker’s cur- 
rent behaviour is circumscribed by past decisions. Some time in 
the past, he acquired the skill of carpentry. While this decision 
binds him, he is limited in revising his sales plan to the various 
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ways in which the total time at his disposal can be allocated be- 
tween leisuie and working as a carpenter, and we ha\e illus- 
trated his < hoice of that allocation of his time that piomiscs him 
the maximum satisfaction given Ins expectations about the 
hourly wage-iate and the prie < s of the produc ts he may want to 
buy. We shall call an anahsis that is so confined a shoit-run 
analysis, and contrast it with a lon^-jun anahsis which cxplotes 
the chou c of a sales plan w In 11 the wotker ma\ choose what skill 
to acquire Heu, these trims have nit amngs analogous to those 
we gave them m C haptus 2 and ] when we described the sales 
plans of films and then ic visions There, m the short-mn, the 
number of films that might produce .1 product was given, and 
110 firm could vaiy the m/c of its plant Here, in the short-run, 
the numbti of workers with a pirtuulai skill is given ind no 
woiku c an c hangc die skill Ik possesses I hue in tin long-run, 
tlu numbe r of firms that c ould piodiut a particular commodity 
might vary through entry and exit, and existing firms might 
change the m/c of their plants Hue, in the long-run, the num- 
ber of caipc liters might vat\ thiough recruitment, resignation 
and death, and men who an carpenters might become bus- 
drivers or bucklavcis We shall now describe the choice of a 
long-run salts plan by households and show how the long-run 
supply curve of a particular k'lid of labour-scr\ic( may be de- 
nse d fiom the manner in winch households revise their sales 
plans as lclativc wage -late s altc r 

When a worker makes a long-run salts plan, he is deciding 
what kind of labour-scrvjc ( to sell tint is, what skill to ac- 
quire Our problem is to describe the range of choice that faces 
the worker and tlu* 1 oroide r ltioi that influence his final de- 
cision. \\ c shall sc c k its solution by taking tli simple st example, 
namely, that of a youth who has rcac he cl the legal minimum age 
at which lit mav undertake full-time employment The range 
from which he must choose rs nit rtlv at ataloguc of all the skills 
or ‘occupations’ of which lie is aware S. me of these may be 
eliminated bv his assessment of * 1 own abilities and poten- 
tialities From the o< c upations that he fc eh competent to enter, 
he will make his choice in tlu light of (a) his and his fellows 
attitudes towards the type of work — whether manual or men- 
tal, monotonous or exciting, ha7ardous or safe — that each 
occupation lequires, and the conditions in which it must be per- 



176 Price Theory 

formed — whether outdoor or indoor, sitting or standing, in 
lounge-suit or overalls; (b) his estimate of the time and cost of 
preparing himself for each occupation; and (c) his expectations 
of the income per period that he might earn were he to enter 
each occupation. For many workeis, the second of these may 
drastically narrow the range of choice, for they may neither 
possess nor be able to acquire the money that is needed to meet 
the costs of being trained for certain occupations: for them, it is as 
if the costs of becoming a doctor or lawyer or school-teacher 
were infinitely large. As economists, we c an say little more than 
that the worker w T ill choose that occupation that he prefers, and 
we presume that in making his choice he in some way adds to- 
gether the rclati\e income he would hope to earn were he to 
pursue each occupation, the relative attractiveness to him ol the 
kind of work it requires, and the relative social esteem in which 
it is held. A worker who already possesses a skill will be influ- 
enced by similar considerations in deciding whether or not to 
acquire a new skill. 

The long-run decision of a worker will be 1 evi^ed if there is any 
significant change in his estimate of his own capacities, in his 
attitudes towards the type and condition of work in different 
occupations, in the relative costs of preparing himself for dif- 
ferent occupations, or in the relative money-incomes he expects 
to earn were he to enter them. We cannot derive a long-run 
supply curve for the individual woiker from the way in winch 
his sales plan would be revised when the relative prices of dif- 
ferent kinds of labour-servii e alter, for in the long-run the worker 
is choosing between diffcicnt full-time occupations. Given all 
the other influences that afTect his choice, at one set of relative 
prices he might decide to become a sc hool-teacher; at another, a 
carpenter, and at yet another he might plan to become an agri- 
cultural labourer. From the manner in which each individual 
worker will revise his long-run sales plan as relative wage-rates 
(or relative salaries) alter we can, however, derive the long-run 
supply curve of carpenters, or of school-teachers, or of workers 
to any other occupation. We can do this in the following way. 

Let us suppose that all the influences that we have listed re- 
main the same, but that the hourly wage-rate of carpenters rises. 
As a consequence, we would expect more new entrants to the 
labour market to plan to become carpenters, and some of those 
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who had previously chosen other occupations to revise their 
decisions and train as carpenters. Initially, the ‘new 9 carpenters 
would probably be drawn from occupations that required simi- 
lar abilities and offered similar conditions to the trade of car- 
pentry. As the wage-rate that carpenters might earn rose further, 
however, the ‘new’ carpenters might be drawn from semi- 
professional or professional occ upations — for there is some 
wage-rate that might induce even professors and surgeons to ply 
this trade. The higher is the wage-rate that firms are willing to 
pay for carpenters’ services, therefore, the larger the number of 
workers who will plan to become carpenters, and vice versa, so 
that the long-run supply c urve of carpenters will slope north- 
eastwards as in Diagram b6. 

The elasticity of the supply of carpenters is the responsiveness 
of the number of carpenters to changes in the relative wage-rate, 
and it is measured by dividing the pioportionate c hange in the 
number of workers who are planning to woik as carpenters by 
the small pioportionate change in the e\pcc ted wage-rate. In 
the absence of special measures by trade unions or professional 
associations to exclude new' entrants, wr would expect the long- 
run supply curve of labcmr-seivie e to any particular occupation 
to be 1 datively elastic, for as the wage-rate that can be earned 
in it rises, workers w ill be drawn from other oc cupations that are 
held in comparable social esteem and that require similar 
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abilities and training expenses. The elasticity of the long-run 
supply of labour-service to an occupation will generally be posi- 
tive, and it will always be greater at each wage-rate than that of 
the short-run supply curve, for in the long-run the entry or exit 
of new workers will generally outweigh vaiiations in the number 
of hours for which each man that is in the trade is willing to 
work. It is possible that the long-run supply curve oflabour to 
an occupation that lies at the bottom of the k occ upational ladder 9 
may have a negative elasticity over a part of its range: for this to 
happen, it must be so unremuncrativc or suffer from such social 
opprobrium that workers are not drawn into it from occupations 
that lie immediately above it in the occupational scale even 
when its wage-rate rises over this range. 


TIIF. SALES PLAN FOR TIIL SFRVlCrS Of I AND 

We shall suppose that the household owns a given area of 
land. The land may yield its sen ices in the produc tion of many 
different commodities and services: thus, it might assist in the 
production of corn or wheat or potatoes or of any one of many 
other agricultural products, or it might be list'd as * building- 
site and so assist in the production ui honsing-servn es, or it might 
be used as a pleasure-ground and so help to provide some kind 
of ‘social utilities'. The choice of a sales plan In a land-owner 
is the choice of the way in wliic h his land is to be use d. AN e shall 
define the short run as the period within which land must con- 
tinue in its present use:* the calendar time for which the short- 
run will endure will vary widely from one use to another. It may 
be only one season for land that is being used to grow potatoes 
or corn, or it may be a century for land on which houses have 
been built. In the long-run, the kind of produc tion to which the 


* The short-run might heie have the sanu d< finitjon as we gave it when dealing 
with lahour-servu c 111 the previous st< tion. 1 here, the woiker had two uses for his 
time in the short-run: he might use it to buy income bv selling his existing skill, or 
he might use it as leisure. 3 innlaily, the landowner in the short-run might use his 
land to buy income in its present use, 01 he might put it to some use — such as a 
flower garden - that yields some kind of peisonal satisfaction but no income. It is 
unlikely, however, that such a delinition would e\er be realistic, and if it ever 
seemed to be realistic, the explanation would most hkel> he in a ‘backward sloping* 
supply curve for some kind of labour-service. Thus, as the actual (or imputed) 
price per acre of land that is used to grow wheat rises, a iarmer may devote more 
land to growing flowers for his own pleasure: the reduction m the wheat acreage, 
however, is a consequence of die farmer’s re-allocation of his time between income 
and leisure. 
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land contributes may be altc red thus, land that is now growing 
wheat may ha\e houses built upon it, or buildings that are now 
on the land may be demolished and the site used as a carpark. 
Our problem, as before, is to dc rive the short-run and the long- 
lun supply e urves ol land to ea< h av e nue of production, explain 
their clastic Hits and list the circumstances m which they will 
shift to new positions 

In the short-run, as we hue defined it, the household cannot 
choose by whom ox for wh it purpose ns hnd is to be used Its 
present use is the i< suit of 1 just dec ision wlin h is unalterable 
in the shoit-run 1 he household m iv h i\ e 1 < ase d its land on an 
eleven months contract to 1 firmu who is using it to grow 
corn, 01 the household m iv itself be 1 firm tint is ‘leasing' its 
land to itself and using it to grow corn l nlrJ the eontract ex- 
pires 01 the coin is 1 ipe el the 1 md e uinot be diverted Ik m Us 
existing use in response to m\ < li mge m the rent per acre that 
land* c in e 1111 in corn-production In the short-run, therefore, 
the individual house hole! s snpph curve of I md to e tell use will 
be perfeeth inelisth, and llu totil 01 niuket supply curve, 
which is oht lined by adding together the individual supply 
curves will be perfectly liichstic ilso 

In making a long-run sale s pi in, the cnvne r of land l^ deciding 
upon the use to which his 1 md sli ill be put th it is, upon the 
product genus to whose pioduc tion it will contribute The range 
from which he must choose is merely the list of all the uses of 
which he is iwnic ind for wine h his land is suited b\ ltsmhcicnt 
anel ae ejuired eju ilitics and Us ^1 tuition fxi\cnthc lent /"that is, 
the price; pei acre th it he expects Ins 1 md to earn in each use, 
he will choose that wine li piomues 1 ini the gre itestiewird He 
will revise Ins silt s plan if the rc is any sigm/ic ant change in his 
expectations of what his land eould tain in diffc rent uses We 
cannot dcnvc a long-iun supply e uive of hud for the individual 
landowner fiom these rc\ lsions for in the ’ong-run he is choosing 
between difltrent full tune uses of his lanu We cm, however, 
derive the long-run supply cunt Oi nd to any particular use 
from the way in which each individual landowner revises his 
long-run sales plan as the relationship between the puces that 

♦ In this section, for brevity’s sike, we shall use ‘land’ to mean the services 
rendered by land When land* is b< ing usid n mean the v urce of thes* services 
and where the context does not n akc this clear, we shall say so. 



180 Price Theory 

are being paid for land in different uses changes. As the price 
per acre for which the services of land can be sold to corn pro- 
duction rises, the price per acre in each other use remaining the 
same, we would expect more and more landowners to plan to 
devote their land to that use, and vice versa. We would expect the 
long-run supply curve of land to any particular use to be rela- 
tively elastic, for as the rent per acre that can be earned in it 
rises relative to that in other uses, land will be drawn from 
other uses that require land of sim^ar quality and in similar 
situations. 

THE SAVING PI AN 

By saving we mean that part of the income that a household 
receives in any pciiod whi< h it does not plan to spend in that 
same period on the purchase of consumption goods and ser- 
vices. A household saves so that it may be able to buy consump- 
tion goods and services in some (utuie period' v s). Thus, if a 
household expects to receive an income of y t in period /, and 
plans to spend t t on current consumption, its planned saving for 
period / will be y t -( f { s t ). By savings we mean the wealth of a 
household at an> point in time - that is, the total value at cur- 
rent market prices of all the material goods and claims to goods 
that the household owns. A household’s savings may have been 
built up fiom its own saving in previous periods, or it may have 
been acquired by gift and bequest. The savings of a household 
arc, then, the result of its own (or other households’) saving. We 
may think of savings as constituting a reservoir that is being 
continuously augmented (or depleted) period by period by 
saving (or dis-saving) . For each period, the household must make 
two plans: first, it must decide how much of its income to save, 
and second, it must decide how to hold its savings — whether in 
the form of money, securities or material goods. In this section, 
we shall describe both decisions, list and classify the data on 
which each depends, and show how each will be revised if any 
datum changes. 

In making a saving plan, the household is deciding how much 
of the income that it expects to receive in the period lying ahead 
it will plan to spend on buying consumption goods during that 
period, and how much of it to reserve for buying consumption 
goods in future. The manner in which it will dispose of any 
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given income between consumption and saving will depend on 
the relative intensity of its desires for consumption now and con- 
sumption in the future, and on its estimate of its relative capacity 
to satisfy these desires. We shall illustrate the influence exercised 
by each of these by a simple example. Let us suppose that the 
household is making its plan at the beginning of period f, and 
that its planning horizon encompasses two consecutive periods 
— period t (the present) and period t + i (the future). In Dia- 
gram 67, we measure quantities of present goods on the vertical 
axis, and quantities of future goods on the horizontal axis. Each 
point that lies between these axes will represent a combination 
of some quantity of present goods with some quantity of future 
goods, and each combination will promise a certain degree of 
satisfaction to the household. The household’s preferences as 
between different combinations of present and future goods can 
be illustrated on the diagram by indifference curves. We have 
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Diagram 67 
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assumed that each indifference curve is convex to the origin,* 
because this accords with oui knowledge of our own attitudes 
and because it is only from that assumption that we can deduce 
the kind of reactions to changes in incomes and interest rates 
that we observe in the real world The indifference map m 
Diagram 67, then, shows us the household’s tastes (as at the 
beginning of period t) for present and future goods and its pre- 
ferences as between difTeitnl combinations of them. 

The ability of the household to obtain present and future 
goods will depend on the incomes it expects to receive and the 
prices it expects to have to pay for consumption goods and s< r- 
vices m periods t and /-fin spec Uvely, the rate of interest, and 
the stock of savings which it possesses at the beginning of period 
/. The way m which these limit its ability to satisfy its present 
and future desires can be shown in Diagiam 67. \\c shall sup- 
pose that the expected me omes are y t and y t x icspcc lively, that 
the rate of mtciest is 2 per tent pci period and that savings are 
initially zero If the household wcie to eschew all pusent ex- 
penditures, the total monies at its disposal 111 peiiod t t- 1 would 
consist of the income it expects toiccuvc 111 that pci i*>d plus the 
value of its eurunt income and the interest it could earn on it 
by lending it, rather than spending it, dunng penod t that is, 
m pc 1 lod / f 1 it w ould hav c y t { 1 1 1 ( 1 f 2) a\ ulablc for spe nd- 
mg on consumption goods and s<r\iccs Given the pricts th U 
the household expects to nilc in peiiod t + 1, p t x — we can 
calculate the cju intit) of goods that tins mono would buy in 
Diagiam 67, wc assume that x (when spent in the manner 
disenbcdin Ch iptcr 1) would bu\ OA goods ( y t ^ p t 1 j, and 
y t 1 1 [ 2) would buv AB goods ( >,( 147 ) p t v ) so th it the 

household’s total command over t t 1 goods if all its spending 
were done then would be lcpuscntfd b\ OB If the household 
wen to coiucntiatc all its spending 111 peiiod /, the sum of 
money at its disposal would coi sist ol the income of period t — 
that is, - and the ‘piesent value’ of the income it expects to 


* Our issiinif lion that tub indiffrzcn i turv< is convex to the on in (in be 
statt d in in th< r \\ iv W * sh ill <i< lint the maigin il rate < l substituti mot futurt lor 
prtstnt goods as tlu pi unit) < I bitim g (ds the 1< ss cf which in the t stun ttirn ot 
the houst hold w( uld | list lx < nipt nsilt o hv m uiditit n il unit ot pt sent gr ods 
1 he assumption th it the c un s lit ton rxis the n m assumption that them irgmal 
rate of substitution ol iutuic for present goods detri'isis An alternative name for 
this marginal rate of substitution is the marginal rate of time preference. 
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receive at the beginning of period t f- 1. If the household wants 
to spend next period’s income now, it must borrow now from 
other households or firms, and pa} mlertst on the loin until it 
can be repaid when tilt income of j /+1 accrues at the beginning 
of period t -t- 1. The sum which it borrows must be such that the 
principal and the interest on it will be 1 cjual to at that time 
— that is, it must be y t t /(i b 1) * Given the expected pruts of 
consumption goods and sen ices during p# nod /, } f will buy OC 
( j t divided by p t9 whit h is an inch \ ol the pru cs of consump- 
tion goods in period t), and the pnsent value of 1 1 x will buy 
CD ( i m /k(i -bi'), so that if all tlu households spending 
were done during period /, it could comm ind OD pnsent goods 

Ihe straight line joining D and B passes tluough dl the com- 
binations of present and future goods that the household could 
enjoy with its expectations about it<? income, the leluive prices 
of present and future goods and the iat< of inkiest Of these, n 
will prtiei that denoted by P when tin line DB is tingential 
to one of the indillercncc curves tli it is it will plan to eonsume 
Oh present goods and services dining pc nod / and 01 goods 
during ptuod t t 1 Dunngpenod/ it will vm a sum of monc y 
(r,) that would comm me! K present goods, ill period / 1, it 

will spend ) 1 7 plus the then value of \ tf which will be i,(i t /) 
and which will command A 1 goods and se ivk e s in that pc nod. 
It is planning to save 111 period t md \o chs sive 111 the subse- 
quent penod In Chapter 1, we ruined (supia, p ige s 2 \) that 
the household had alicach decided upon Us pi nine el consump- 
tion expenditure per period, we haver owsiiown how th it e hole c 
is made . 

The consumption «av mg plan re >rcscnie d by the point P m 
Diagram 67 will be revised if there is an\ ch ing in th house- 
hold’s tastes and preferences, its expect Uions about piesent and 
future incomes and prices, the rate of interest, 01 in its stock of 
savings. We shall illustiate the consequence s of a change in any 
one of these We must icmcmbc r that this 1 moie an illustrative 
than an explanatory exercise, for we have imputed the nature 
of the household’s tastes and pro ferer^es as betwe en prest nt and 

* If yt+ifO I-*) is borrowed al the hr ginning of period t th< sum th if the house 
hold will owe at the beginning of period t + i will be (i pms i \ i L 0 

which is y t+1 (i -f i) all multiplied by (i H i or y t j tl it is tht sum <f mom y 

that the household will ha e iv 'll! lble it the beginning of / J I to repay the principal 
of the loan and pay the interest on it. 

N 




FUTURE 00005 


Dusuiffl 



FUTURE GOOD* 

Diagram fy 



future goods will be less.* Of the combinations lying on B l D u 
the household will choose P x where B 1 D 1 touches an indifference 
curve. Wc know from experience that planned saving may fall or 
rise as a result of a relatively small fall in the interest rate — 
though the former reaction is the more common. By introspec- 
tion, we can easily adduce reasons why either reaction may 
occur. If the lower rate of interest is expected to rule indefinitely, 
and if the household is intent on enjoying a given income from 
its savings over some span of future periods ox on accumulating 
a given stock of savings at some futui e date, it may plan to save 
more now than before; and its tastes and preferences as between 

present and future goods 
would be as illustrated in 
Diagram 69(a). Typically, 
however, we would expect 
planned saving to fall when 
the rate of interest falls, for if 
all other things remain the 
same each sum of money that 
is set aside now will command 
a smaller quantity of goods 
in the next (or any future) 
planned saving PER period period the lower is the rate of 

interest, this more usual re- 
action is shown in Diagram 
69(5). Conversely, if the rate 
of interest were to rise to / 2 per 
cent per period, the ‘budget 
line’ would move to B 2 D 2 > and 
the new consumption-saving 
plan of the household would 
be denoted by P 2 . At P 2 , plan- 
ned saving will generally be 
greater than at P, though it 
might be less. The relation- 
Diagram 70 ships between planned saving 

* The power to acquire present goods rises because the present value of next 
periods income (CD in Diagram 67) rises when the interest rate falls; command over 
future goods falls because the value in the next period of this period’s income (AB 
in Diagram 67) falls when the interest rate falls. 
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and the rate of # intcrest that are implicit in Diagrams 69(a) and 
69(A) are shown explicitly in Diagrams 70(a) and 70(A) respec- 
tively. Irrespective of the direction of the change in planned 
saving, experience suggests that its magnitude is small: that is, 
in our jargon, the interest-elasticity oi saving, while it may be 
positive or negative, will usually be ‘low" — that is, neai to zero. 

Third, the effect on the household’s consumption-saving plan 
of a change in present and futuie incomes. Let us suppose that 
the household’s income 111 period t rises, its tastes, the rate ol 
interest, and its expectations about future income and present 
and future prices remaining the same. The consequent cs are 
illustrated in Diagram 71 by a movement o! the ‘budget line* 
from BD to BJ)^ and a change m tlu consumption-saving 
plan from that denoted by P to that denoted by 1 \. The conse- 
quences of any other possible change in picsrut income, all other 
things remaining the same, < an be illustrated in a similar way. 
The relationship between present income and planned saving 
that is implicit in the points 7 \ ( t< m ni Diagram 71 is shown 

in Diagram 72. Most empirical studies have concluded that 
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* It can easily be shown that /?, D l will be parallel to BD. The* slope of BD is 
equal to y. +j 1 1 ti di\jckd ^ h+i “* M 1 + *}) Pt+i that ls » to 
. 1 (i + *)//> t .Tho slope of/yj, whir h is the i«l*et line* whf n tht present in< ome 
has risen to y\ is {y' t Ot+i/t 1 + t ))iPt divided b> (y l+ \ % (* + *D/^t+i> diat is 

Pt+i(i+i)lPt- 
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planned saving varies in the same diie< lion, though not, of 
course, in the same piopoition, as income, and the shape we 
have given to the indifleience ( urv es in Diagram 71 is such as to 
give this kind o( behaviour. At \ ei) low incomes, saving may be 
negative - that is, thcic may be dissaving - lor the household 
might then be loiced to lealise its past savings, or, lacking these, 
to borrow momy to supplement its meagre income; as its pre- 
sent income rises, saving soon becomes positive as it rises also. 
The relationship between the household’s planned saving and 
its present income that is poitiavcd in Diagram 7a is called its 
piopmtly to m. Implic it in this is a relationship bclw ec n planned 
consumption expenditure and present income. This latter can 
be shown on the diagram by di awing a line with a slope of 45 
degrees through the origin: since the household plans to spend 
that part of eac h income that it does not plan to save, the planned 
consumption expenditure at each income will be equal to the 
vertical distance between the propensity to save lint and the 
45-degice line at that income. 1 " Thus, if the present income were 

* If wc draw a ^-degree line ihrough the origin in Didgiam 73, we can see the 
relationship between planned saving and present income. Diagrams 7a and 73 arc 
merely two different ways of&aying the same thing. 
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OM ( = MN ), •planned saving would be MR and planned con- 
sumption expenditure RN. The relationship between consump- 
tion and present income is shown cxplic ltlv in Diagram 73 this 
relationship is called the ptopinsity loiomume . 

The propensity to save (consume) schedule that is graphed 
in Diagram 72 (73) shows us the amount that the household 
would plan to save (consume) at eac h le\i 1 of present inc ome, if 
its tastes and preferences, the rate of interest, its expectations 
about its future income and about ptesmt and future prices, all 
remained unchanged The proportion of cadi income that die 
household would plan to sa\e 1 consume), c etnis pan bus > is called 
the average propensity to save (consume N in Diagram 72, the 
average propcnsitv to save when pic sent income is 0 \1 is equal 
to A 1 RI 0 AI , and the average proptnsi*\ to consume at the same 
level of income is equal to /£\ 0\1 V we have drawn the 
schedules, the former rise's continuously and the' latter falls con- 
tinuously, as income uses, and this is m accoid with the results 
of most empirical studies The ian of < haiurc 111 pi mned saving 
(consumption) as present income < hangcs is tailed the marginal 
propensity to save (< onsurnc) and it is me asuied by the slope of 
the propensity to sa\c (consume line over the appropriate 
range of income. In our diagrams, the propensities to save and 
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saving plarf, which is denoted by P l9 the household is planning 
to save more now that present goods have become dearer rela- 
tively to future goods — its flow of consumption-spending is 
being redistributed over time in favour of those periods in which 
goods and services now appear to be relatively cheaper. Con- 
versely, if present prices fall: the household will now plan to 
save less and to spend more now than before. 

Lastly, the influence of savings on the consumption-saving 
plan of the household. We have assumed so far that the house- 
hold has no savings when planning at the beginning of period /, 
and the indifference curves that we have drawn reflect its tastes 
and preferences for present and future goods in its knowledge 
that savings are zero. In our examples, the household will have 
accumulated savings by the beginning of period /-hi. In de- 
scribing its consumption-saving plans for periods / -f 1 and t -h 2, 
however, we cannot assume that its indiirerencc map is un- 
changed, for the possession of savings will affect its relative 
valuations of present and future goods. Its present savings give 
it command over future goods, so that we would expect its 
desire to add to its savings — that is, to save (luring period /- h 1 
— to be less intense. If we were to draw an indifference map 
that reflected the existence of savings, we would expect each 
curve in it to have the shape illustrated in Diagram 67 rather 
than the shape shown in Diagram 68. We shall not attempt to 
portray the influence of savings on tastes and preferences for 
present and future goods. Intuition, introspection and observa- 
tion all suggest, however, that if its savings increase, the typical 
household will plan to save less and consume more of its present 
income, with its £ivcn expect at jns about its future incomes, 
present and future prices and the interest late; and il the value 
of its savings declines, we would expect it, ceteris paribus , to plan 
to save more and spend less out of each level ol present income. 
The influence of the value of savings on planned saving and con- 
sumption expenditure is called the ‘Pigou Effect’, and it is a 
force that tends to maintain full ei*:; Payment in macro-cconomic 
models in which all prices are flexible.* We shall return, though 

* This volume is primarily concerned with micro-economics that is, with the 
determination of relative prices, so that any treatment of macro-economic models 
and of the Pigou Effect lie beyond its scope, tor the Pigou Effect, however, re- 
ference may be made to D. Patinkin, ‘Price Flexibility and Full Employment*, re- 
printed as Chapter 13 in Readings in Monetary Theory • 
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in no great detail, to the role of savings, for presently wc shall be 
describing the forms in which a household may hold its savings 
and one ‘form* in which savings may be held is consumption 
goods and services — that is, at any point in time the household 
may decide to spend all or a part of its savings. 

We have assumed so far that only households save or have 
savings; in practice, however, firms do both. The income of a 
firm is its net revenue — that is, the sum of money that it ex- 
pects to be left with after the fixed and variable costs of produc- 
tion have been paid out of the expected total revenue. A firm 
may cither spend its income — that is, distribute it to the house- 
holds ill which the owners of the firm reside — or save it — that 
is, not spend it in this way. That part of the firm’s income that is 
not distributed to the firm’s owners is called 'business saving’ or 
undistributed profits’. Our problem is to list the things on 
which the planned sa\ing of the firm depends. Jf we regard the 
whole ol the net revenue that the firm earns as accruing in the 
first instance to its household-owneis, who then decide how 
much of it to spend and how much to save, then the preceding 
analysis might suffice: that part of the iw ome that a household- 
owner receives which it does not plan to spend is lelt with the 
firm as undistributed profits. It may be tolerabl) realistic to 
view some films in this light — especially firms that arc owned 
by one or by a few people. Where the firm is a limited liability 
company, however, the nexus between ownership and control 
that this view T assumes is much weaker. While tin* firm is owned 
by many households, it is controlled by its direc tors and mana- 
gers, and the interests of these do not necessarily coincide. It is 
these latter who de< ide how much of the firfn’s net revenue will 
be distributed to its owners (to augment their incomes) and how 
much will be saved. 

The determinants of the saving plan of the firm are similar to, 
though not the same as, those of the household’s plan. We shall 
rest content with merely listing them. The analogue of the house- 
hold’s tastes and preferences as between present and future 
goods is the range of opportunities for earning net revenue that 
the firm expects to be open to it both now 7 and in the future; we 
would expect the return per pound spent on buying inputs to 
decline in future as the firm planned to spend more and more 
pounds in the future and fewer and fewer pounds now, and vice 
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versa Second, the firm’s saving will depend on its expected 
picsent and future net revenues if net re\cnue is expected to 
decline in future as compart d with its present level, we would 
expect the film to plan to save moie now than it otherwise would. 
Third, the film’s plan will be influenc(d b\ the present rela- 
tionship between input and output prices and how this is ex- 
pected to behave m future if input pints ait expected to fall, 
cetern panbus , we woulel expect the firm to s n t more now so that 
it will be in a bcttci position to exploit die relatively cheaper 
inputs in the future Iourth the rate oi interest it is piobablc 
that business saving likt household swing w it litivtlv unre- 
sponsive to changes m tin mt< nst rate I astly, tlicrt are a num- 
ber ofinflucnecs that ifiect the firm’s decision but which have 
no dost tounttip irt with the household \ firm may dt>nc to 
grow, and cum nt wing is out n< thod by which this objective 
may be achieved luithermore firms may pi in to borrow to 
meet future < ommitmi nts 01 giasp futuie opportunities, and the 
strength of their dtsin to save now will tend to v uy inversely 
with the tase and the ipmss wilJi wh h the v expect to be able 
to procure money 111 the futuie w lien the v need it Given all the se 
we would expect business smug like house hold s iv mg, to v try 
in the same dilution, though not nccessmly in the same pro- 
portion, is current business 111c ome 

We have now dcsenbtd how the consumption-swing plan of 
the indivielu il household or the imlogous plm of the mdivi- 
du il firm will be revis 1 il there is iny ehinge in the house- 
hold s or the firm’s expect itions about its picsent or future 
incomes, the pncc^s it expeeb to h we to piy for present and 
future goods, or in the rate of inti e st 1 10m the c revisions, two 
re 1 itionships arc commonly drived, namely, the relationship 
between planned suing inel the rate of interest, and that be- 
tween planned saving and cuircnt income Wc shall call the 
forme 1 the household s supply oi s ning, d wc have called the 
latter its propensity to sue And mir discussion m the pievious 
pages has shown the due e lion 111 v uuh each of tin se schedules 
will shift if any other planning datum should alter The total 
supply cuive of saving m each period may be obtained by adding 
together the planned saving of each household at each rate of 
intei c st while some of the individual supply carves mav have 
negative slopes and elasticities, it is unlikely that these will be 
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reflected in the shape of the total supply curve, for the majority 
of households will plan to save somewhat more as the interest 
rate rises. The total curve, like its components, will be interest- 
inelastic. It might be thought that the role that households play 
in determining the relationship between the rate of interest and 
other prices is summarised in the total supply curve of saving, 
in the same way as their role in determining the relative prices 
of other inputs is played by the total supply curves of them. This, 
however, is not so, and for two reasons. First, interest is the price 
received by those who lend money and paid by those who bor- 
row it. This price is formally determined by the supply of, and 
the demand for, loans. The supply ofloans — that is, of money 
for lending — is not, however, the same as the supply of saving, 
for saving is merely not spending on the purchase of current 
consumption goods and services: the money that is not so spent 
may be used in many W'ays, only one of which is to lend it. 
Second, as wc shall see later (infra. Chapter 7) the relative 
prices oflabour-scrvice and of the sen ices rendered by land are 
determined by the disposition of the total stock of labour and of 
land among their different list's. Sa\ing, however, is not a stock: 
rather, it is a flow per period that augments the stock of savings. 
The flow of saving in anv period is small as compared with the 
existing stock of savings; being small, we can neglect it as wc did 
implicitly with the additions to the labour force (through, for 
example, a net excess of biiths over deaths) or to the stock of 
land (through re< lamation, for example) earlier in this chapter. 
We shall see in the next chapter how households and firms in 
deciding upon the foims in which to hold their savings help to 
determine the rate of interest. 

The propensity to save of all households and firms in an 
economy is a relationship between the economy’s income (that 
is, the income of all firms and households) and planned saving. 
This cannot be obtained by simply ‘adding together’ the pro- 
pensities to save of all the individual firms and households, and 
we can see why not by taking a simple example. We shall sup- 
pose that there arc but two households in the economy and that 
their propensities to save arc as drawn in Figures (tf) and ( b ) in 
Diagram 75. Before we can calculate the total planned saving 
out of each level of the economy’s income, we must know how 
the total income is distributed between the constituent house- 
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holds, Thus, ifthe total ini omc is i,ooo per period, and if it is 
distributed equally between the two households, the total 
planned saving will be i,S, plus R, 1 , or Rfi in Figure (c), If the 
same intomf had been distributed in the pioportions i : 3, with 
household l (which lias the ‘higher’ propensity to save) re- 
ceiving 250, and I (which would plan to save less out of each 
income than A) receiving 750 pc period, the total planned 
saving would be less at Elf the income had been distributed 
in the pioportions 3 : 1, planned saving for the economy as a 
whole would have been greater at if, This may be confirmed 
by supposing that J’s propensity to save is given by the equa- 
tion^ -50+}.;,,andi’sby the equations,-- 100 

'95 
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where s and y denote saving and income respectively, and the 
suffixes a and b particular households. If total income is 1,000, 
and if A and B each receive 500 per period, A will plan to save 
200 and B 67, so that RS will he equal to 267. When A receives 
one-quarter and B three-quarters of this income, A will save 75 
and B 150, so that i?Tis 225. When A gets three-quarters and B 
one-quarter, A saves 325 and B saves minus 17, so that RV is 
308. 

We could show in precisely the sam~ way that the planned 
saving by both households at each level of total income will de- 
pend on how that income is distributed between them.* It is 
clear, then, that the propensity to save of the economy as a 
whole will rise, ceteris paribus , if in< omc is redistributed in favour 
of households with relatively high propensities to save and that 
it will fall if the economy’s income is redistributed in favour of 
households with relatively low propensities to save. When speci- 
fying the determinants of the propensity to save of an economy 
we must add to the list of influ one es that affect the saving deci- 
sion of the individual household and firm the distribution of 
income between households and firms. The total propensity to 
save schedule shows the role that households plav, and a part 
of the role that firms pla>, in determining the level of the 
economy’s income. The manner and company in w f hich these 
roles arc played lie, how ever, beyond the scope of this volume. 

In this section thus far we have concentrated on the saving 
derision; once this has been implemented, the household or 
firm must decide how* it will hold the sum of money that it has 
saved until it requiies it at some future time. We shall examine 
this savings decision in the next section. 

THE SAVINGS PLAN 

Wc shall suppose initially that at the beginning of period t, 
the household’s (or the firm’s) savings are equal 10 the sum of 
money that it has succeeded in saving from its income in the 
previous period. Its savings are then being held in the form of 
money, and it must now dec ide whether to hold them in that 
form during period t or to use the whole, or a part, of them to 
buy other things. The things other than money that a household 

* Precisely the same problems arise in aggregating the propensity to consume 
schedules of the individual households. 
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or firm miglft acquire are bonds, bills, ordinary shares and 
physical goods.* At any moment of time, m any economy, thcie 
is a fixed stock of each of these, and the amounts by which these 
stocks are augmented (or depleted) ovei any interval of time 
such as a month or a year ait insignificantly small when com- 
pared with the size of the stocks In ( sstnu , a bond consists of t 
piomise to pay some specific sum of money each star for a stated 
number of years with the fuithei promise of a lump sum of 
money at the end of that ptnod II t sc bonds ma\ have been 
issued by central or local go\einnunts, 01 by mdustiial or com- 
mon tal undertakings An example of a bond is z\ per cent 
Sivings Bonds lhcsc were issued it par’- that is, sold to 
households and fnms at ^100 e ith In the Butish Govcrn- 
ment between May ib, icjjb and Ju)\ e) j()jb, each Savings 
Bond eonsists of a piormse to pay l z tos od per annum ai 1 the 
fuithei promise of a lump sum of / 100 some tune between May 1, 
1964 and M ivi, 1067 A bill consuls of a promise to o *y a sum of 
money at the end of a stated period, which is usually tin t e 01 
six months An orclin ir\ share v title e f own* iship to a share of 
a firm s assets and of the net n venue th it these earn thus, if a 
firm has issued 011c hundred 01dm in shares, the holdei of any 
one of them o*\ns the one-hurxlre eltli p 11 1 of tire firm’s buildings 
and machines, etc , and tins entitles him to the om-hunehedth 
p irt of the inc omc the y e ai n in e ae h year I as ly , a house hold or 
firm may buy physical goods, ratlu r th in ordinary sh ucs which 
may be regarded as claims to physic il goods and the net revenue 
thev earn the physical gonch mu be elurible like 1 inel and 
buildings, or they may be store able like whe at, sugai and wool 

Now, at each point in time, cadi bill, bond, and ordinary 
share, and each kind ot durable good or slo»e d>L commodity, 
has a price, and we shall suppose that these prices < amiot be 
influc nc cd by any individual house hold or firm I hus, on Oe to- 
ber 12, i<)5y, the price of a z\ per eenl ^ ivmgs Bond ( J 64-’67) 
was £82 7s 6d , and the prn< of a share m the 1 end Motor 
Company was £ 2 3s qd on Oe to 7, J r( ,sur Y Bill 

that promised £ 100 *n 91 days’ time could have been bought 

* This list is not exh lusti t 1 1 ere ue in m\ 1 vbnds tha we h i\t ignored, for 
bills shade into bonds and l >ndw pi fn nee shues shnde into ordinary shares 
It must also be rcmtmbert d that Ik nd ind r i m u> shares it t generic terms for 
our present purposes however wc ai< ignoi mg diile.re.nees between one bond and 
another, and between one. share and motile r 
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for £98 1 8s. 8d. The problem that faces the household or firm 
is to decide how much of each of these to buy at their given and 
known prices with the money-savings at its disposal. This prob- 
lem is formally the same as that which faces the household that 
has already decided upon its planned consumption expenditure 
and is considering what quantities of what goods to buy at their 
given prices. And its solution is similar: given its tastes and 
preferences, the household or firm will plan to hold that com- 
bination of bonds, shares, goods and money that promises to 
achieve whatever objective it is pursuing. 

In Chapter 1, when describing the distribution of the planned 
consumption expenditure over the goods and services of every- 
day use, we assumed that the household’s tastes and piclerences 
were given. We made no attempt to list the qualities of these 
goods — such as colour, design, ability to satisfy hunger, and so 
on — on which tastes might depend; nor did we try to classify 
households — for example, into sybarites, aesthetes, sensualists, 
etc. — according to their attitudes towards goods and servit es. 
When discussing the disposition of savings, however, it is both 
usual and useful to do both these things. We shall fir^t list the 
qualities (other than their prices] of bonds, shares and money 
respectively that would be relevant to a household or firm that 
was deciding whether or not to acquire them. Money may be 
used at any time to buy goods and services. It has the further 
advantage that its value in terms of money remains constant, 
for one hundred Bank of England notes will always be ‘worth* 
£ 100 sterling. On the other hand, however, its real value — 
that is, the quantity of goods and services that a given sum of 
money can command — will vary inversely with the prices of 
those goods and services that the household or firm might wish 
to buy: if the prices of these goods should fall, then the real 
value or purchasing-power of the money that is held will rise, 
and vice versa. A government bond has the merit that it yields 
both a fixed annual income and a known sum of money at some 
time in the future. There are generally organised markets in 
which these bonds may be sold, so that the holder of a bond can 
always obtain money by selling it; he may, however, obtain 
more, or less, than he paid for it, for the price of a bond may 
fluctuate over time. For bonds that have been issued by private 
companies, we must add to this list the possibility of default — 
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that is, the chance that the company will not be able to honour 
its promises to pay a specified sum of money per year and a lump 
sum at some date in the futuie. With ordinary shares both the 
annual income (that is, the dividend) and the pi ices at which 
they may be bought and sold, might fluctuate. The dividend on 
the ordinary shaics of a firm will tend to rise if there is a relative 
inciease in the pikes of the piodm is that the firm produc es and 
sells, and vice versa. Households and hi ms max store their wealth 
in the form of land and buildings: the pikes of these may rise 
or fall as time passes and the income fiom them may fluctuate 
also. In these respects, they aie similar to ordinal) shares, and 
this should not suipiise us, loi the 1 alter aie in a sense merely 
claims to a partk ular share both in the ownership of a con- 
glomeration of ph)sical goods and in the annual incomes they 
earn. 

r lhe lnannei in which a household ot fnm will decide to hoid 
its savings will depend (a) on its ( \pectations about the future 
behaviour of the pikes of bonds, o( the prices and yields of 
ordinary shares and goods, and of the pnccs oi tin* goods and 
seivices it might wish to buy with its sax ings at some time in the 
future, and (b) on its objective. A household or firm possessing 
sa\ T ings may pursue any one of many aims: given its expecta- 
tions about pri< es and yields, it may seek merely to maintain 
the money value or the real value of its savings, or it may seek 
to so use them that their cxpcc ted money value is at a maximum 
at some future time;* altei natively, it may desire a stable money 
or real income from its savings, or it may wish either of these to 
be at a maximum. Since in this section our prime purpose is to 
show how households and firms help to determine interest rates 
as they decide how to hold their savings, we shall suppose that 
their objective is to maximise the expected money value of their 
savings. To justify this assumption at this stage, we must antici- 
pate briefly: wcshall presently see that interest rates varyinverscly 
with the prices of bonds; bond prices vary in response to changes 
in the demand for or supply of bonds, Tud change's in the demand 
for bonds are mainly the result of changes in the plans of house- 
holds and firms that are more concerned with the ‘capital’ value 
of their savings than with the income they yield. Given the 
objective, the precise combination of bonds, goods, shares and 

* 11 the money value is at a maximum, the real value w ill be at a maximum also, 
o 
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money that a household or firm will plan to hold tvill depend on 
its expectations of future prices and yields. Thus, if it expects 
bond prices to rise, we would expect it, ceteris paribus , to hold 
bonds rather than money or goods and claims to goods; if it 
believes that commodity prices are going to rise, we would ex- 
pect it, ceteris paribus , to hold goods and claims to goods rather 
than money and bonds. 

We shall describe the influence of expectations about yields 
and prices on the manner in which th^ individual household or 
firm decides to hold its savings with the help ofa simple example. 
We shall suppose that the household or firm lives in a world 
where the only alternative to holding its savings in the form of 
bank notes and coins is to use them to buy one type of bond, 
namely, a perpetual bond. An example of such a bond is 2 1 per 
cent Consolidated Stock (‘Consols’), each unit of which pro- 
mises a payment of / 2 i os. od. per annum in perpetuo\ there is no 
promise of a lump sum repayment. It can easily be shown that 
the 1 ate of inter est, whic h is the price paid for the loan of £100 
for one year, will in this example vary inversely with the price 
of the bond: if a household buys a unit of u\ per cent Qonsols for 
£50, it will receive an annual return ol £2 10s. od. on the £50 
spent on its purchase — that is, a return of 5 per cent per 
annum; if the price is £200, then the annual return of £2 10s. od. 
represents 1 j per cent pci annum.* Now let us suppose that the 
household has money-savings of £123 at the beginning of period 
/, that the price of a bond is then £62 10s. od. (that is, the current 
or maikct rate of interest is 4 per cent), that it expects the mar- 
ket prices of the goods and seme es it buys to remain unchanged 
(that is, that the real value of money to it will not alter), and 
that it is convinced that the bond price will be £50 at the be- 
ginning of period Mi, which is the next point in time when it 
will consider the disposition of its savings. Our problem is to 


* Alternauvely, wo may 1 ‘gard the price oi the bond as being the ‘present value* 
(see supra, page lbi ) of tho inc ome stieam that the bond promises: the present value 
( V) in oui example is equal to: 
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wheie t is tho late ot interest. This is a geometnc progression, and its sum to 
infinity is 2I/1. If V is 50, then t is 24 x 100/50, or 5 per cent, if Fis 200, then i is 
ij per cent. 
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describe the combination of money and bonds which if acquired 
now would have the maximum money value at the beginning of 
period M i. In our example, it is clear that the household will 
plan to keep all its savings in the form of money, for by doing so 
their value at the beginning of the next period will be £125. If it 
bought one bond now and kept the remaining £62 10s. od. of 
its savings in money, the value of its wealth at the beginning of 
period t + 1 would be £50 (the then bond price) plus £2 ros. od. 
received during period / plus the £62 ros. od. of' money, or 
£ 1 15; if it had used all its savings to buy bonds now, the future 
value of its wealth would have been ^105. 

It is seldom, however, that a household or firm will be con- 
vinced that the bond price will be at some precise and unique 
level in the future, as we have assumed in the pievious para- 
graph. In practice, the tvpi< al household or fbm will be more or 
less uncertain about the future bond price: it may feel, for 
example, that theie is little likelihood of the bond ptice exceed- 
ing 70 or falling below Go at the beginning of pc riod / 1, and 

that of all the likely prices lying between Go and 70 some seem 
more likely than others. In these tin uinstanc es, for rath piesent 
bond price, the household or hi in t an tabulate what the value of 
its savings would be at the beginning of ponod l • 1 for each 
present distribution of its savings between money and bonds on 
each hypothesis about the future bond pnte: thus, if its savings 
were now divided in the pi opoi lions 1:1* between money and 
bonds, the money value of this < combination of money and bonds 
can be computed for each price at which bonds might be sold 
in the future, and this < akulation repeated for each other pos- 
sible distribution oS present weak 1 . In our example, with a 
present bond price of £bz 10s. od., money sa' ings of / 125 and 
the expectation that the price of bonds will be between Go and 
70, the money value of the savings at the beginning of period 
t+ 1 (ignoring the £2 10s. od. that is paid on each bond in each 
period) will lie between £122 10s. oil. and f \ 32 jos. od. if the 
present savings are appoitioncd equally between money and 
bonds, and between £\20 and /,14c d dicy <lIC held wholly in 
bonds. In deciding how to hold its savings, the household must 
compare the range of probable values for its savings at time / + 1 
that would result from each distribution of savings between 
* By value, bonds being valued at their existing price. 
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money and bonds with that resulting from each Other distribu- 
tion. 

We know that households make choices like this, and that in 
the face of their uncertainty about the future level of the bond 
price they generally decide to distribute their present savings 
between money and bonds. We know little about the mental 
and emotional processes that prtcede sue h choices, but it is as 
if the household sought some compiomise between the gam it 
would enjoy if the bond pne e should rise above its present level 
in future and the loss it would meui if the price of bonds should 
fall. Thus, in our example, with a present bond price of 
£62 10s. od. and an expcct<d futuic price of somewhere be- 
tween 60 and 70, we might think of the household as deliberat- 
ing as follows the probability of the bond price rising above 
^62 10s. od. makes bonds relatively atti active but the possi- 
bility of its bang less than this makes them less attiac tive; it will 
compromise between these conflicting loices by holding some 
(probably the greater) part of its savings in the form of bonds to 
exploit the probability that the bond puce will rise and some 
part in money to offset the possibility that the bond.price will 
fall. 

As always in economics, however, we are less interested in 
why the contents of a household’s plan are precisely what they 
are than in how they would alter il any planning datum should 
change. If in our example the bond price were higher than 
£62 10s. od., then, cettm panbus , we would expect the household 
to hold progressively fewer bonds and more and more money; 
for given the household’s expectations, as the present bond price 
rises towards 70, the chances of it rising further become smaller 
and the chances of it falling become greater. If the bond price 
were 70 at the beginning of period /, the household may decide 
to hold all its savings in money, since it feels that there is little 
or no likelihood of the price exceeding 70 at the beginning of 
period /-hi. If the bond price were now 60 — that is, at the level 
below whic h the household felt it unlikely to fall — the house- 
hold might plan to hold all its savings in the form of bonds, since 
it believed that the bond price would most probably exceed 60 
one period hence 

This relationship between the present price of bonds and the 
way in which the household would plan to apportion its savings 
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grains adds anything to Diagiani jb, If we prefer curves which 
slojie downwards to the right to he called demand iur\e&, and 
those that slope upwards to the light to hi called supply curves, 
we may label the relationship shown m Diagram 77(0) the 
household’s supply ( ui\e ol the servii e ol holding money; that 
in Diagiam 77^ its demand lor money ; that in 77 W' its supply 
of the sen ice of bond-holding, and that in 77(0 the household’s 
demand for bonds. Sint e the sum of money that the household 
plans to spend on buying bonds rises as the present bond price 
falls from 70 to 60, i, is dear that the demand curve for bonds 
is relatively elastic over this range of their pikes. At current 
bond prices below 60, the demand curve for bonds will have 
unit elasticity, because the household will plan to spend the 
whole of its given money-savings on buying bonds. By the same 
token, the supply curve of the willingness to hold bonds will 
have unit elasticity at current rates of interest above 4* 1 7 per cent. 
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The relationship shown in Diagram 76 between the present 
bond price and the apportionment of the household’s wealth be- 
tween money and bonds will change if the household revises its 
expectations about the range of values that the bond price 
is likely to have at time f + 1. If, for example, the household 
felt that the bond price would then lie between 65 and 75, the 
line LO x MN and the curves in Diagrams 77 (<2^ and (c) would 
shift due northwards and those in Diagrams 77 {b) and ( d ) 
would move due southwards, for at eat h present bond price the 
household would plan to hold Uss money and use more 
of its money-savings to buy bonds than before. And conversely 
if the household should feel that the bond puce will assume a 
range of values lower than 60 to 70 at the beginning of period 
/ + I. 

If the value of the household’s mone\ -savings at time t had 
been greater than 0 X M X at OiM [ 9 tlu n, cetim paubus , the planned 
apportionment of savings betwien money and ‘moncy-used-to- 
buy-bonds’ would be shown by L() l M\\\ and the curves in 
Diagrams 77(0), <V), and ( d ) would have been in the posi- 

tions shown by S m9 D m , D b and S b resp* ctivcly . And conversely 
if the household’s money -savings at time t had been less than 
°iMv 

We have assumed so far that the household's savings are 
initially in the form of money and that it is dc tiding how much 
of them shall be used to buy bonds and how mu( h shall remain 
in money. Our analysis needs little revision, however, if we sup- 
pose that the household, as a t onseqin 11c e of its dec ision at some 
time in the past, finds itself at the beginning of period t with its 
savings partly in mcncy and partly n bonds. Let us suppose, for 
example, that at the beginning 01 period l, th< hou^ 'hold is 
holding x bonds and y pounds. If the bond price is then 70, the 
value ofits existing wealth is f (70* plus )), and it will distribute 
this between money and bonds m the light of its expectations 
about what the future bond juice will be t the beginning of 
period / + 1, when it will again cc n Ider the disposition ofits 
wealth. The lelationship between the planned disposition ofits 
savings and the cunent bond juke <ould be illustrated by a 
diagram similar to Diagram 76, and from it wc could derive re- 
lationships similar to those drawn in Diagram 77. 

In our simple model economy, wherein each household and 
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firm must hold its savings either in money or bonds, we can 
derive for each household or firm the relationships shown in 
Diagram 77 between the current bond price or rate of interest 
and the amount of money or number of bonds that it will plan 
to hold. By simple summation, we can obtain relationships be- 
tween the current bond price or interest rate and the amount of 
money or number of bonds that all households and firms in this 
economy would plan to hold. We can thus get a total demand 
curve for money as a store of wealth, or a total demand curve for 
bonds, or a total supply curve of the scivice (or willingness) to 
hold bonds, or a total supply curve of the willingness to store 
wealth in the form of money. At each instant of time, all these 
relationships are identical, and each of' them summarises the 
role that households and firms play in determining the bond 
price or the late of inteiest. We would expect these total curves 
to be relatively stable provided that the expectations of all 
households and firms about the future bond price arc not re- 
vised in the same direction: thus, il all ^or the majority of) 
households and firms feel that the future bond pri< e will be 
higher than they had previously supposed, tluy will^ together 
plan to hold more bonds and less money at each current bond 
price than before, so that the demand lor bonds for the supply 
of the willingness to hold bonds) will move to the right, and the 
demand for money (or the supply of the willingness to hold 
savings in the form of money) will move to the left. 

Wc have hitherto assumed that households and firms must 
hold their wealth either in the form of a homogeneous peipetual 
bond or in money, and we shall maintain this assumption when 
explaining the determination of the rate o£ interest in the next 
chapter. At this stage, however, we may indicate briefly how 
the analysis of the preceding pages may be extended to a world 
in which there are not only money and 2I per cent Consols, but 
also one kind of ordinary share. The price of ordinary shares, 
like the price of a bond, may fluctuate; but while the sum paid 
each year to the holder of each bond is fixed, that paid to the 
holder of each ordinary share is variable. At each point in time, 
when the household or firm is considering the disposition of its 
savings, it will know the current price of bonds and shares and 
it will have some expectations about the future behaviour of the 
bond price and of the price and dividend of ordinary shares. 
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These latter will usually vary m the same direction thus, if each 
share entitles its owner to the one-ten- thousandth part of a 
firm’s buildings and equipment, et< , and if the dividend paid 
pci share should rise (say) from 2s to 4s , the pticc that is paid 
for the share would generally rise also. A household’s expecta- 
tions of the direction m which the price of liic ordinary share 
will varv will be 1 elated to the expected behaviour of pnets. 
thus, if the household e\pe< ts a lelalive rise 111 the puces of the 
products that a firm is making, it may expect the film’s net 
resenue and therefore the dividend it pays per shiie to rise 
Gi\en its expectations about the future behaviour of bond and 
share prices, the household will pi m to hold th it combination 
oi money, bonds and sh ires tint pi onuses to lehnve its objec- 
tive We would expect bonds to bulk the large 1 in its plan the 
lowu is the present bond pint, ((/(/ts panbts And vice versa. 
Similarly, given its expect Uions about the future behavioui of 
the bond puce and of the pne e and dividend of 01 din 11 y shares, 
and given the present bond price, we would expect the housc- 
holdtousc more of its savings to bu\ sh ucstli* lowu the current 
share puce, and vice vcisi Wc may the soht un a demand e 111 ve 
for bonds and a demand curve fen oichn u\ sliaus the foimer 
would shift if tliete were ^ < hange m (h< current price oi 01- 
dinarv shares, and the latter would move to x ne w position were 
there a change m the current bond price 

In this chapter, wc have described in turn the sales plan of a 
household that sells labour suvn < , the se me e« of land, and the 
su\ le cs ot the willmgiic ss to hold bonds 01 money In c u h c ase, 
wc have dcscnbcd.the data on w^ lcli cub silcs decision rests 
and tlic direction in which the lies plan would be revised 
should any datum altu. 1 10m the revisions that would follow a 
change m the present price of the service that the household is 
selling, ce tens paribus, we have derived a r upply curve for each 
suvice The total supply curve of < npu jus" services, for ex- 
ample, isolates the role thal tin households in which there arc 
carpenters or potential carpcntc rs p 1 v in dete lmimng the rela- 
tion between the hourly wage-rate of <aipentus and that of 
other kinds of labour -service. Similarly, the total supply of wheat 
land summarises the role that the Ik uscholds that own it play m 
determining its relative price also. And the total supply of the 
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willingness to hold bonds summarises the role that the households 
who possess savings play in determining the bond price. In the 
next chapter, we shall describe how the relative prices of these 
services are determined. In doing so, we shall be combining the 
analyses of this and of the previous chapters. 



CHAPTER 7 


The Determination of the Relative Prices 
of Productive Services 

I n Chapter 5, we described the deri\ ation of a firm’s demand 
for any productive service that it might plan to buy; in 
Chapter 6, we derived the house hold's supply of any produc- 
tive service that it might plan to sell. By aggregating these, we 
obtained the total or market demand and supply schedules re- 
spectively. The total demand fur a productive service sum- 
marises the role that the firms that buy (or might buy) it play 
in determining its relative price as they implement their pur- 
chase plans. The price-determining role* ol the sellers of pro- 
ductive services is summarised in the total supply curve of each 
producti\e service. In this chapter, we shall describe liow these 
roles are played, both in the shot L-run and in the long-run. 

RELATIVE WAGE-RATES 

Hie short-run supply curve of the services of carpenters, for 
example, is a schedule that shows us how the sales plans of car- 
penters would be revised il the only planning datum that altered 
were the expected hourly wage-rate: that is, it shows the number 
of hours of ( arpentfis* services tha‘ all carpenters together would 
plan to sell in a given period of lim. at each price at which these 
services might be sold, ceteris paribus. The cetera that must remain 
paria arc the number of carpenters, the tastes and preferences of 
each for real income and leisure, the prit es of the goods and 
services that they might plan to buy, and ‘heir objective. The 
short-run demand for the service^ of carpenters is a schedule 
that shows us the number of hours of carpenters services that 
firms would plan to buy in a given period of time at each hourly 
wage-rate, ceteris paribus . The cetera that must remain paria are 
the number of firms, the range of production possibilities open 
to each of them, the demand for the products that the firms axe 
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Diagram 78 
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It must be emphasised that the preceding analysis, like that in 
Chapter 4, explains changes in the relationship between the 
hourly wage-rate of carpenters and the prices of products and 
of other productive services. Thus, if the pieferences for leisure 
of carpenters become stronger, the supply curve in Diagram 78 
will shift to the left, and the hourly wage-rate will rise as com- 
pared with {a) the prices of the goods and services of everyday 
consumption, and ( b ) the prices of other productive services. 

In the long-run, as we have defined it for households as sellers 
(see supra , Chapter 6, pages 174 5), a household may change 
the kind of labour-service that it is selling: thus, m the long-run, 
a carpenter may renounce his skill and train as a bricklayer or 
bus-driver, or an agri( ultural labour ( r may become a < arpenter. 
In the long-run, as we have defined it foi firms as sellers and 
buyers (see supia , Chapter 2, pages 17 8, and Chapter 5, pages 
155-6), a firm may change its method of production and so 
substitute carpenters for other prod uc ti\ e servic es and vice versa. 
The influence of these long-run adjustments on the relative 
puce of caipcntcrs’ services is illustrated in Diagram 79. The 
short-run demand and supply tunes aie represented by DJD n 
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and SgS B respectively, and the long-run demand and supply 
curves by AA and S t S t respectively* As these curves are drawn, 
they portray a position of both long- and short-run equilibrium, 
for they all intersect at the hourly wage-rate OW. Let us now 
suppose that there is a permanent change in the preferences of 
households for the products that carpenters help to produce. 
This will cause an increase in the demand for carpenters’ ser- 
vices, that is illustrated by rightward shifts in the short- and 
long-run demand curves from AA and AA to AA and 
AA respectively. In the ensuing short-period, the hourly wage- 
rate will rise to 0W ly and the planned purchases and sales of 
carpenters’ services will rise from OM to 0M V In the long-run, 
as households and firms revise their plans, the hourly wage-rate 
will decline towards 0W n , and the number of hours of work 
that are bought and sold will rise towards 0M n . 

It is clear from Diagram 79 that the level towards which the 
hourly wage-rate will tend in the long-run will depend on the 
elasticity of the long-run demand and supply curves. For any 
given shift in the former, 0W n will be the nearei to OW the 
more elastic is S 7 Sj, and vie e versa. I or any given shift in the long- 
run supply curve, () W n will be the nearer to 0 W the more elastic 
is AA* The path by which the hourly wage-rate moves from 
OW to OW n will depend on the expectations that each firm has 
about the price of its produt t and the hourly wage-rate which it 
expects to have to pay for carpenters, and on the expectations 
of each household about the future level of the carpenters’ wage- 
rate when its members are contemplating a change in the kind 
of their labour-service. By making alternative assumptions 
about these expectations of firms and households, we may de- 
duce a variety of paths by which the long-run equilibrium 
might be reached. These exercises are left to the reader, for they 
can be simply performed in the manner described in Chapter 4. 

This explanation in terms of demand and supply analysis of 
the relationship between the hourly wage-rate of carpenters and 
the prices of products and other productive services has two 
main uses. First, it offers us a number of headings under which 
we may usefully and conveniently classify the causes of changes 
in the relationship between carpenters’ wage-rates and other 
prices. The headings are what we have called the ‘determinants* 
of the demand for, and of the supply of, carpenters’ services. 
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Second, it helps us to predict the probable consequences of 
economic events on relative factor prices. It would be tedious to 
dwell upon the usefulness of the above analysis in diagnosing 
causes and exploring consequences, for there is little to add to 
what has already been said in Chapter 4 (see supra , pages 
114—16). Rather, we shall rest content here with describing how 
demand and supply analysis may help us to interpiet in a rather 
rough fashion the process of collective bargaining.* 

Let us suppose that all existing carpenters are members of a 
trade union, and that all new entrants to the uadc are eligible 
for membership. We shall suppose that the union’s objective is 
to raise the hourly wage-rate. It may pui sue this aim by re- 
stricting the supply (that is, by shifting to the left in Diagram 
79) ,f by raising the demand (that is, by shifting D l D 1 to the 
right ), l or simply bv submitting a < lairn for a higher wage-rate 
to employers. If employers grant this c lann to avoid a strike, the 
implications for the union may be illustrated in Diagram 80, in 



* It must be emphasised that demand and si oply curves air very ciude tools for 
the interpretation of the process of collective bargaining. More refined tools for 
elucidating this problem are described latex in Chapter 1 1 under the heading 
‘Bilateral Monopoly*. 

i This may be effected, for example, by limiting the number of hours for which 
each of its members might work per week. 

J For example, by co-operating with employers in introducing new techniques oi 
production. 



which the curves have the same meaning as in Diagram 79. If 
the trade union threatens to strike unless the wage-rate is 
raised to 0W t , then the short-run supply curve of carpenters’ 
services becomes W,BS s , and in each period there will be an 
‘excess supply’ represented by AB — that is, there will be unem- 
ployment or underemployment of carpenters. The long-run 
supply curve will be lV t CS h and when long-run adjustments have 
been completed by employers, there will be an ‘excess supply’ 
of carpenters’ services shown by DC. It is seldom, however, that 
employers capitulate so easily. Following the submission of the 
claim, there ensue negotiations, and the arguments by which 
the claim is supported and countered as these proceed can 
be roughly interpreted in terms of our demand and supply 
analysis. 

Let us suppose that the existing wage-settlement was effected 
some time ago at t 0 , and that the hourly wage-rate of 0 IV that 
was fixed at that time was the then long-run equilibrium rate. 
This is a convenient simplifying assumption; whether or not it is 
true makes no difference to the substance of our argument. The 
short-run and long-run demand and supply curves at time /„ are 
shown by £),Z> 4 , D,D,, S s S : , and 6', .S', respectively, in Efiagram 81. 
Let us suppose that the trade union submits a claim for a wage- 
rate of 0 \C n at the beginning of period In supporting its 
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claim, the union may argue that the prices of the goods and ser- 
vices of everyday consumption (that is, the ‘cost of living’) have 
risen since time t n . If this were the only change that had taken 
place since the last settlement, then the S s S 9 and S,S t curves 
would now lie in positions that arc different from those they 
assumed at time t 0 . The union may argue that the tastes and 
preferences of its members for leisure and real income are on 
balance such that the new curves lie to the left of the old ones. 
Secondly, the union may argue that the wage-rates in similar 
or comparable occupations have liscn: if this alone had hap- 
pened, then the long-run supply curve of carpenters' services 
would now lie to the left of its position at r l bird, the union 
may argue that the net 1 even ues ol the (inns that employ its 
members have increased, dhe in a ease in net revenues may be 
attributed to a rise in the demand for the products that car- 
penters help to produce aud/Or to an increase in their physical 
productivities. In either case, the implication of this argument is 
that the short-run and long-run demand curves for carpenters 
now lie to the right of I)J) and f),D t n spe< thrlv. 'The total 
effet t of all such arguments is to suggest that the demaud and 
supply curves at time t n intersect at the wag<-rate OH' H . The 
employ ers may deny the force of the union's con tc ntions or cjiics- 
tion its estimate of the extent of the changes in prices, in wage- 
rates in alternative occupations, or in net revenues. In these 
ways, the employers may support their \ i'*w that the long-run 
equilibrium wage-rate, appropriate to the conditions at time /„, 
lie's below 0 W„. We are not here concerned, however, with the 
determination of the final outcome of the negotiations, for that 
requires a more refined analysis win* h will Ire des* ribed later in 
Chapter 11. At this stage, we wisn merely >0 show how the 
arguments and counter-arguments may be interpreted in a 
rather crude way within the framework of demand and supply 
analysis. 

In the preceding paragraphs, wc have coubned our attention 
to the determination of the relation 'ween the price per hour 
of carpenters 5 services and the juices ol all other products and 
services. The relative price of any other kind of labour-service, 
however, can be explained in precisely the same way. We shall 
next describe how the relative prices of durable goods, and of 
the services they render, are determined. 



THE DETERMINATION OF THE RELATIVE PRICE OF A 
DURABLE GOOD 

We have already derived the demand of an individual firm 
for a durable good like a weaving machine (see supra , Chapter 5, 
pages 159-63). This demand will only be operative when the 
firm is implementing its long-run plan. During any period, the 
total demand for the machine may be obtained by adding to- 
gether (in the manner described in Chapter 5, pages 156-9) the 
demands of all the individual firms that are planning to buy it 
as they put their long-run plans into effect. This total demand 
for weaving machines is shown in Diagram 82 by the curve DD. 
The position and shape of this demand curve may vary from one 
period of time to another, depending on the number ol firms 
that arc deciding to implement their long-run plans. T lie short- 
run supply of machines may be obtained by the method de- 
scribed in Chapter 2 (see supra, pagi s 70 7), and then long-run 
supply curve by that described in Chapter 3 (see supra , pages 
MO JOi). These are illustrated by SJS 9 and b l S l respectively in 
I >Mgram 82. 

We shall suppose that the demand lor weaving machines has 
lemained stable at DD for long enough to enable the films that 
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produce and sell them to make complete adjustments to it, so 
that the price per machine is initially OP. Let us now suppose 
that there is a permanent rise in demand to A A- In the ensuing 
short-run, the firms will expand their rate of output ‘along’ Sf!,, 
and the price will rise to 0 P V Over the long-run, as the number 
and size of the firms that produce machines increases, the price 
will tend to fall to OP 2 , and the number of machines that arc 
being demanded and supplied in each period will tend to rise 
to 0 Q 2 . 

We know from Chapter 3 that the relationship that we have 
called the demand for a durable good depends, inter aha , on the 
conditions of demand for the produitfs' that it helps to produce, 
the price of each other durable good and prodiu tive service in 
conjunction with which it may be used, and on the rate of in- 
terest, and that the relationship that we ha\c called supplv de- 
pends, inter alia , on the pike ol the piodu< the services that are 
needed to produce it. If (he lise in the demand lor the machine 
in Diagram is the consequence ol a <hnnge in consumers’ 
tastes and preferences for the* ptodmtisj il assists in producing, 
then the rise in the prh e ol the machine from OP to OP^ and its 
fall in the long-run to 0 P> lepresenis changes in the 1 elation be- 
tween the pric e of the mat lnnc and the piic es of products, other 
dm able goods and produi live ser\ices, and the rate ol interest. 

THE PRICING OF THT SERVTt ES OF DURABLE GOODS 

The price that is paid for the seisins rendered by a durable 
good in each period is called ion I in everyday usage. The clui able 
good may be a dwelling house, a factory building, a plot ol land 
or a machine. The explanation of 1 e relative price of the ser- 
vices rendered by these is formally me same as our explanation 
of the wage-rate of carpenters in the first section of this chapter; 
we shall, therefore, deal w ith it briefly. If the shelter that dwell- 
ing-houses provide is bought b\ households then the demand 
curve for it may be derived in the way described in Chapter 1, 
and we may, if we like, distinguish *■»« r wren the short-run and 
long-run demands for the scrvhos of dwelling-houses (see supra , 
Chapter 4, pages T33- 6',. If the st rvices of the durable goods are 
being bought by firms to assist in the production of other goods 
and services, wc may obtain the short-run and long-run de- 
mands for them in the manner described in Chapter 5 (see 
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supra , pages 139-59). In the short-run, the nufnber of units of 
each durable good will be more or less fixed; there will, for 
example, be a given number of dwelling-houses available for rent- 
ing, and of plots of land suitable in site and quality for the par- 
ticular use we have in mind. The short-run supply curve of the 
services rendered by these will, therefore, be perfectly inelastic. 
In the long-run, the number of dwelling-houses may be de- 
pleted by dilapidation and by the use of dwelling-houses for 
other purposes, and it may be augmented by the building of 
new houses and the conversion of buildings that are now being 
used in other ways. The long-run supply curve of house-room 
will be more clastic than the short-run supply curve, and its 
elasticity will be the greater tiie greater is the elasticity of the 
long-run supply cur\e of buildings and the lower is the cost of 
converting dwelling-houses to other uses and of making build- 
ings now used in other ways suitable for habitation. The same 
will be true of the long-run supply curve ofland to a particular 
use: in the long-run land that is being put to other uses may be 
made suitable for the use in question and land now being used 
in this way may be made suitable for other uses. 

The determination ol the relative price of house-i uuul, and its 
behaviour over the long-run, celeris paribm , are illustrated in 
Diagram 83(a). We have supposed that at the rent per period 
of OR, there is initially both short-run and long-run equili- 
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brium, and thaMhis is upset by a permanent increase in the pre- 
ferences for house-room. As a consequence, the short-run and 
long-run demand curves move to D[D' S and D[D] respectively. 
The rent pei period will rise to OR ^ and tend over the ensuing 
long-run towards OR>. In Diagram 83 (b), we have illustrated 
the determination of the 1 dative price ol the dwelling-house it- 
self. In the initial equilibrium, the pi ire is OS, If we ignore 
operating and maintenance costs, and if w r e are given the ex- 
pected life of the house and the rate of interest, w r e know (see 
supra. Chapter 5, pages 160-3) that OR will be equal to 
OS . 7 . (1 +?’)*/( 1 +i) n - 1. When the demand for liouse-ioom 
rises, the deiived demand for the dwelling-houses that provide 
this service will rise also: the pi it c 01 cat h house will rise to OS t 
in the short-run and tend towards ()S 2 in the long-urn. The mice 
of existing houses in the shurt-iun ( ()£',) and the rent per period 
of existing houses (0R t ) will be such that 0R t is equal to 
0S\ .1.(1 l ?j”/( 1 . 1. The ])ri< e OS { exceeds the costs o 

building new' houses; as these are provided, both tuc rent per 
period and the price per house will fall towards ()R± and 0S> re- 
spectively, and these must be sin li that CR 2 equals 

0S Z . i . (i 1 ;*)"/( 1 + i) u ~ 1 

At one time it was customary in economics to classify the 
factors of pioduction into three groups — land, labour* and 
capital, and to call the price paid for the use of the productive 
agents that fall into each class rent, wages and interest respec- 
tively. This t lassification iriuy be workable when an economy is 
in the initial stages of economic development, for individual 
factors of production may then fa^ easily into one or other of 
these groups. Further, it may then be useful, for 1 ach member 
of the economy may then own only factors that fall into a single 
group, so that this classification of productive factors and of the 
rewards paid to them may correspond fairly closely to the social 
classes landowners, red and green proletariat and capitalists re- 

* Labour is sometimes divided into entrepiv 1 i r ial and other labour, and the 
distinction between these is based on fuiu non. Eiitrepieneoislnp or enterprise may 
be defined as the labour which plans or co-oidinatcs the use of all other factors. It is 
sometimes defined as the factor which bears uncertainty — that is, whose rewaid 
reflects the existence of uncertainty. Since this is true of all factors (though to 
widely varying degrees) it may not be possible to identify un ter ta3nty-bt aring with 
a particular group of people, for all those who indulge in economic activity bear 
some uncertainty. 
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spectively. In a modem economy, however, what we ordinarily 
call land is land to which has been added capital and labour, 
and what is ordinarily called labour is human beings whose skills 
have been developed by education and training. In these cir- 
cumstances, if wc maintain the customary classification of fac- 
tors, we must discard the classification of their rewards that 
accompanied it: for the price paid for the use of a plot of land 
whose quality has been improved by drainage and artificial fer- 
tilisers will then consist partly of rent (that is, the price paid for 
the use of land per se) and partly of interest; and the price paid 
for a doctor’s services will be partly wages and partly interest 
also. Further, in modern social democracies, we do not find the 
same simple correlation between factoral groups and social 
classes, for fewer and fewer households now derive their in- 
comes wholly from interest and with the diffusion of the owner- 
ship of capital goods, more and more households derive at least 
a part of their incomes from interest and dividends. Lastly, if a 
man decides to hold his money savings in the form of land, the 
price he receives by selling the use of the land will appear to him 
mainly as interest. In this chapter, our prime concern is to 
explain the determination of the relative prices of the things that 
firms buy. Wc have classified these things roughly into produc- 
tive services, which make the whole of their contribution to pro- 
duction in the peiiod in which they are bought, and durable 
goods, which yield their services over a succession of production 
periods. In calling the pric es of some of these rents and wages, 
we follow ordinary usage*. In explaining relative price behaviour, 
there is no need to try to break down the price of any particular 
service or durable good into the notional components appro- 
priate to the three-fold classification of productive factors — 
that is, into ‘rent’, ‘wages’ and ‘interest’. 

A NOTE ON DIFFERENCES IN EFFICIENCY BETWEEN 
UNITS OF TIIE ‘SAME’ PRODUCTIVE SERVICE 
In explaining the relative price of carpenters’ services per 
hour in the first section of this chapter, we assumed that each 
carpenter qua carpenter was identical with each other. This 
meant that for employers an hour’s work from any one carpen- 
ter was a perfect substitute for an hour’s work from any other. 
In practice, however, carpenters may differ widely from one 
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another in efficiency: that is, all other things (such as the lay-out 
and organisation of the other productive services) being con- 
stant, an hour’s work by carpenter A may yield a different out- 
put fiom that by B. In these circumstances, our explanation of 
the relative wage-rate must be modified. 

Little modification is needed (<2) if carpenters can be divided 
into sub-classes each containing carpenters that are of the same 
efficiency, or (A) if the labour-service that is being supplied by 
each carpenter can be reduced to a common denominator. If 
carpenteis can be graded according to efficiency, and if within 
each grade there is a relatively large numbei of homogeneous 
carpenters, then the determination of the relative hourly wage- 
1 1 te of each grade may be illustrated by a diagiam similar to 
Diagram 7c). The demand cuivcs lor the services of carpenters 
in each grade will be much more elastic than those shown in 
Diagram 7 9, for the sen ices of giade 1 carpenters can now be 
substituted for those of the men in giades II and III, etc. If each 
carpenter differs fiom each other, so that suh-c 1 issification is 
impossible, it may be possible to rcduc e hours of work by hetero- 
geneous carpenters to some common unit of elhciency. Thus 
suppose that the services of carpcn ter A are taken as the standard: 
if eight hours work per week from carpenter B are substituted 
for eight hours work per week from A , the relationship between 
the total outputs before and after the substitution will give a re- 
lationship between the efficiency of A and B , so that ZTs sendees 
can be measured in the same units as A 9 s. If a controlled experi- 
ment of this kind were pci formed for all carpenters, their ser- 
vices might be reduced to the common efficiency unit, and this 
being done, the relative price pei dhciency unit might be ex- 
plained in the way illustrated by Di ^gram 79.* 

If the contribution of each worker to output is identifiable and 
measurable, it may be possible to relate the wage to the output 
rather than to the time that is worked — that is, to have piece- 
rates rather than time-rates. When the piiio of labour-service 
is expressed as a simple piece-rate, "he implied unit, in terms of 
which the work is being measured, u Jabour-service per unit of 
(homogeneous) output’, and this pro\ides a fair approximation 
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to the efficiency units that were described in th<* previous para- 
graph. Where there are simple piece-rates, the hourly wage-rate 
will vary between one carpenter and another roughly in pro- 
portion to their relative contributions to output — that is, to their 
marginal gross productivities. The less efficient worker, how- 
ever, will tend to receive rather more than his marginal net 
productivity and the more efficient rather less: thus, if in one 
hour A's output is four times that of B , B’s hourly wage will be 
one-quarter that of A, but since the quantities of the services of 
machines, plant and manage ment required for each unit of B’s 
output arc four times the quantities required for each unit ofA’s 
output, A’s marginal net productivity will be more than four 
times greater than that ofB. 

If our purpose weie to explain the precise wage that : s being 
received by each carpenti r, we would be forced to explore the 
implications of the fact that carpenters differ widely from one 
another in efficiency in much greater detail. We are primarily 
interested in this volume, liowc\ ei, in explaining c hanges in the 
relationship between the wages ol carpenters and the prices of 
products and other pioduc live services and factors. If the spread 
of effic iency among < arpenters and the system of wage-payment 
are given, then our demand and supply analysis provides a use- 
ful framework w r ithin which to explain and interpret variations 
in the relative w r aeres of carpenters. Thus, if the demand for the 
products that carpenters help to produce inc reuses, then, celcris 
paribus, we would expect the w'agc received by each carpenter to 
rise; if the wage-rate in other comparable occupations should 
fall, then, ceteus paribus , wc would expect the average w 7 agc of 
carpenters to tend to fall. 

A NOTE ON ‘ECONOMIC RENT’ 

Economic rent is the difference between the actual earnings 
ol a unit of a factor of production and its supply price.* The 
actual earnings of a unit of a productive service or factor are the 
price that it receives for selling its services for a given period of 
time. Its supply price is the minimum sum of money that is re- 
quired to retain it in its existing use. If the costs of transfer from 

* ‘Opportunity Cost' and ‘Transfer Earnings’ are synonyms for supply price. 
This definition of economic rent is substantially the same as that given by Joan 
Robinson, Economics of Imperfect Competition , Chapter 8, page 105. 
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one use to another are zero, then this will be equal to the maxi- 
mum sum it could earn per pci lod m any other use, if these costs 
are positive, its supply price will be equal to its highest earnings 
per period m an alternative use less one period’s share of the 
transfer costs. Thus, if a carpcntci can earn 21 os. per week by 
working as a carpcntci, and if the minimum sum that would 
induce him to do so is 185s pci week, his economic r* nt is 25s. 
per week. 

If each carpcntci is identical with cadi other qua carpenter, 
each will rccei\e the same weekly wage, which will b( deter- 
mined by the d( mand for and the supply oi t aipe litas’ servie t s. 
11 all eaip(ntcis aic identical not only qua c aipente rs but m 
all otlur respects also, then < ic ii will hive tht sum supply 
puce to carpentiv, for the m iximuni earnings in altanative 
uses and the costs of tiansfet will be the me foi each In these 
arc umstane cs, the long-run suppls eune of < aipe nte is’ s< rvues 
will be piilcctlv elastic as in Di igi un 8^*7), and the weekly 
wage will be the sum as the supplv pile c of a wee k\ woik fiom 
each e aipentei so th U no p u t of the c irmngs of any carpi nta 
will be economic rent 11 utu il 01 potent! il cai palters are not 
cc|u il in all other ic spec is, then the lon<> tun suppl\ curve of 
< aipe nte rs’ savie e s w ill be li ss than pe *fe e tl\ el istie as in Dia- 
gram R\{b) J he v m i) differ from one another in that they arc 
not equally versatile, so that the uiige of altanative occupa- 
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tions open to them varies from one to another:* the most re- 
munerative alternative use for one might be driving a bus, for 
another acting as a waiter. They may have different attitudes to- 
wards the nature and conditions of the work in the various 
occupations open to them, and this by itself will mean that the 
wage that would induce A to become a carpenter might differ 
from that which B would demand. Lastly, the costs of trans- 
ferring from other occupations to carpentry and vice versa might 
vary widely from one man to another, thus, to take the simplest 
example, A might live beside the firms w hich arc demanding car- 
penters’ services and B might live five miles away near a textile 
factory; other things being equal, ^Ts supply price to carpentry 
will be less than B* s. It is clear that economic rent will be a 
component of the earnings of most carpenters and the size of the 
component for any particular carpenter can be illustrated on 
Diagram 84(6). Thus, the economic rent received by the 0 ^ 4 -th 
carpenter will be equal to ST, the difference between his actual 
earnings OR and his supply price AS ; that of the 0 .A- ill car- 
penter will be zero for the weekly earnings of OR are just suffi- 
cient to incline him to acquire or retain this skill. The area 
RML shows that part of the total earnings of all carpenters who 
are at work ( ONLR ) that is economic rent. 

It is clear from Diagram 84 [b) that economic rent will be a 
more important constituent of the actual earnings of a produc- 
tive service the less elastic is its supply curve. The elasticity of its 
supply curve will depend, ceteris paribus , ( a ) on the manner in 
which w’c define a productive service and the uses to which it 
might be put, and (b) on time. If we adopt broad definitions of 
productive service and use, economic rent w r ill be the greater, 
and vice versa. Thus, if we group all the natural, non-human 
agents of' production together and call them land, and if we 
define agriculture as the sole use of land, then the supply curve 
of land to agriculture will be perfectly inelastic, for on these 
definitions land is quite specific to agriculture so that its supply 
price is zero: the whole of the actual earnings of landowners 
will, therefore, be economic rent. Given the definition of pro- 
ductive service, economic rent will be the less the narrower are 
our definitions of use: thus, if we distinguish between the use of 
land for growing corn, wheat, potatoes, apples, and so on, the 
supply price of land to each of these uses will be positive, so that 
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only a part of its actual earnings in any particular use may be 
called economic rent. If we go further and define as a separate 
use the growing of potatoes for Mr. Smith, who is one of many 
growers of potatoes in a locality, then the supply of land to him 
will be perfectly elastic, for the supply price of land to him will 
be its market price. 

On any set of definitions of productive service and use, the 
supply price of a unit of a productive service to any use will de- 
pend on the range of alternative uses that is open to its owner, 
and this tends to vary directly with time. If we define the short- 
run as a period within which a unit of a productive service can- 
not move from one use to another, then its supplv price to its 
present use will be zero, and tin 1 whole of its cuirent earnings 
will be economic rent. In the long-run, units of a productive 
service may move from one use to another, thus, carpenters may 
become bricklayeis, and a firm w'hose past swings are embodied 
in a weaving mat hine may realise these from depreciation 
allowant es and use them to buy a spinning machine or a tractor. 
In the long-run, therefore, the supply pike of each unit of a 
factor to its existing use will be what it inuld earn in its next 
most remunerative use (if we ignore tiansfei costs', and not the 
whole of its actual earnings will be economic rent. Economic 
rents that appear in the short-ruri have been called quasi-rents* 
to draw attention to the fact that in whole or in*part they aie 
likely to be temporary. It would seem, then, that wide defini- 
tions of productive sei vices and use have the same effect on the 
size of the economic rent as a narrow' planning horizon, and 
that narrow definitions have similar consequences to a lengthen- 
ing of the planning horizon. 

As we have defined economic lrnt, it is a surplus: if, when the 
price of each product and productive service were at its long- 
run equilibrium level, all economic tents were appropriated by 
the state, no unit of any productive service would have any 
incentive to change its use, for post-tax <»rnings of each would 
be equal to its supply price to i f existing o< tupation. For this 
reason, the notion of economic rent has been of some importance 
in the history of public finance: with its aid, it was possible to 
conceive of a system of taxation that would not directly affect 
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the pattern of resource-use within an economy. Even if such a 
tax system were practicable, however, it would alter the distri- 
bution of income between the owners of productive services. 
Since tastes and preferences dilFer from one person to another, 
there would be a change in the pattern of demand, and hence 
in the pattern of relative product and factor prices, and this in 
turn would cause a change in the pattern of resource-use in the 
economy. 

THE RATE OF INTEREST 

By a rate of interest we mean the price per unit that is paid 
for a loan of money for a period of time. Conventionally, the 
unit of money is £100, and the period of time is one year, so that 
the price is usually expressed as a rate per centum per annum. In 
this section, we shall attempt to explain how this price is deter- 
mined. In doing so, wc shall simplify heroically by assuming 
that all loans are riskless, that all are made for an infinitely long 
period of time, and that borrowers borrow by selling irredeem- 
able bonds and lenders lend by buying them. We shall suppose 
also that the number of bonds that is currently issued in any 
period of time is insignificantly small as compared ^ith the 
quantity of bonds that have already been issued. On these 
assumptions, all bonds will be homogeneous, the market price 
of bonds will be determined primarily by the demand for the 
existing stock of bonds, and the relationship between the market 
price of bonds and the ‘nominal rate of interest’ on them will 
give us the current or market rate of interest.* Later, we shall 
modify our explanation by assuming that bonds are not homo- 
geneous, either bec ause they are issued for different periods of 
time, or because there is uncertainty about whether borrowers 
will meet their promises to pay the nominal rate of interest on 
their bonds and repay the principals. 

We have already seen that the manner in which a household 
will plan to distribute its savings between money and bonds 
during the period that lies ahead depends on the current bond 
price (rate of interest), the household’s expectations about the 
future level of the bond price and its objective. In Chapter 6 , 

• If each bond promises a payment of £2 10s. od. per annum indefinitely, we 
shall call the £2 10s. od. the ‘nominal rate of interest* on the bond. If the market 
price of the bond is £50, then the market rate of interest will be 5 per cent (see 
supra , Chapter 6). 
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ket price of bonds will tend towards the level OR , fdr only at that 
price will the number of bonds that firms and households plan 
to purchase be equal to the number of bonds that are available 
for purchase: that is, only at the price OR will the public be 
willing to hold the existing stock of bonds. If the bond price is 
OR, and if the nominal rate of interest is 2J per cent then the 
market rate of interest will be 2 1 /OR. 

It can be seen from the diagram that households and firms 
will only be willing to hold the existing stock of bonds when the 
current bond price is OR. Thus, if the bond price were now OA, 
the members of the economy as a whole would be holding BC 
more bonds than they wished to hold at that price: those hold- 
ing more bonds than they desire would attempt to sell them, and 
the pressure to sell bonds would lower their price. As the bond 
price fell, the pressure to sell bonds would diminish and the 
inducement to buy them would rise. And conversely, if the 
current bond price were less than OR: the ‘excess demand’ for 
bonds will ceteris panbus raise their price to OR. If all firms that 
borrow money do so by selling bonds that are identical with 
those already in existent e, and if the flow of new bonds in any 
period of time is insignificantly small when compared with the 
stock of bonds already issued, then the sales of new bonds wall 
not afFcc t the bond piicc: that is, the market rate of interest of 
2 IIOR will be that at which new loans can be obtained. 

The bond piice will move to a new levd if the demand for 
bonds alters. If, on balance, firms and households expei t that 
the future bond price will be higher than they had previously 
supposed, then the demand for bonds wall increase and the cur- 
rent bond price will lend to rise; and conversely. If there is an 
increase in the quantity of money that is available for holding as 
an asset, then, celens paribus , the demand for bonds will rise; for 
the demand for bonds of each individual firm and household 
that receives a part of the increase in the quantity of money 
will swi\el rightwards (see supra, Chapter 6, page 205) so that 
the total demand will lise also. The increase in the quantity of 
money available for use as a store of value might be a conse- 
quence of a redistribution of an existing stock of money between 
this and other uses (see infia , pages 229-31), or of an increase 
in the total stock of money. In most modern economies, the 
increase in the total stock of money is effected by the purchase of 
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bonds by the monetary authorities, and the stock of money is 
depleted by the sale of bonds. The purchases and sales of bonds 
by the monetary authorities with the aim ol changing the quan- 
tity of mono) are called ‘open-market’ operations. If the de- 
mand curve in Diagram 83 is defined as the total of the demands 
for bonds by firms and households / that is, the public^ and by 
the monetary authentic s, and ll the quantity ol money is in- 
creased by bond pun liases b\ the latter, then to the increased 
demand for bonds by the public u s a c onscquence of the in- 
creased quaniitv of money wo must add the demand for bonds by 
the monctai\ authorities. In then unumsumcs, the bond piiee 
will lise by mote than it would have tisen if the quantity" of 
money had been mcieascd by othu means. Alternatively, if 
the demand curve m Diagram 83 u chimed as the tc tal de- 
mand by the publu fot bonds then the < lied of bond put ( hases 
by the monetary authorities will be lllustiatcd by a lcltward 
shift m the supply cuive of bonds, tot now that more bonds are 
held by the authontic s fc wci will Ik available to tlu public. 

The explanation oJ the dett mini Uu.n ol the current bond 
pne e (rate of interest) may be prese nted in terms ol the demand 
for and supply of money. From the manner in winch the indi- 
vidual would plan to revise the disposition of his savings be- 
tween money and bonds in 1 espouse to changes in the current 
bond price, wc can derive his demand curve for money as a 
store of value (see supra , Chapter 6, pages 201 4, and Diagram 
77(A)). When the individual demand curves of households and 
firms are summed together, we obtain the total demand for 
money as a store of wealth. This shows us the numbei of units of 
money that the firms and households in thf economy would plan 
to hold at each current rate of interest, given their objectives, 
their expectations about the future level of the bond price (late 
of interest), and the economy’s stocks of money and bonds. 

At any point in time , there wall be a given quantity of money 
in an economy. The whole of this, howtvei, will not be available 
to function as a store of value, foi < me part of it must act as a 
medium of exchange. We have already described the purchase 
and sales plans of households* when the sales plan is imple- 
mented, goods and services are exchanged for the money that 
constitutes the household’s income; when the purchase plan is 
implemented, the sum of money that we called the planned 
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consumption expenditure is exchanged for good$* and services. 
Since the consumption expenditure is mainly financed from 
income, money is here acting as a medium through which the 
productive services that the household owns arc exchanged for 
the goods and services that it wants. If each household received 
payment for what it sells at the same moment as it pays for what 
it buys, it would require no stock of money to finance this ex- 
change. Typically, however, incomes are received at discrete 
intervals, while consumption spending takes place more or less 
continuously, so that at each instant of time, a household will 
have some sum of money designed for spending which is as yet 
unspent. Given the pattern of spending, this sum will be the 
greater the larger is the household’s income and the less fre- 
quently is it paid. Thus, if a household receives £8 on Friday 
evening in payment for the services sold during the previous 
seven days, and sets aside £y lor consumption spending at an 
even rate of £i per day during the seven days that follow, its 
average daily sto< k of money-ior-spending will be £3.* If the 
same income were paid fortnightly, then on (he same assump- 
tions the average daily amount of money held as a medium of 
exchange would be £(> 10s. od. II the weekly income Tiad been 
£16, planned spending £14 and daily expenditure £2, then, 
ceteris pa? i bus . the average daily holding of money would have 
been £ 6 . The amount of mono) that a household holds to bridge 
the gap between the receipt of income and its expenditure is 
called its transactions balance. 

For each firm in an economy, money acts as a medium through 
which its flow 7 of products is exchanged for the flow of produc- 
tive services needed to make them. Since the productive ser- 
vices are used to make the firm’s products, payment for the 
former may (and generally docs) precede the receipts of money 
from the sale of the latter. Given the customary intervals at 
which the firm pays for the things it buys and receives payment 
for the things that it sells, it will require some sum of money to 
bridge the gap between its payments and receipts. This sum is 
called its ‘working capital’ or transactions balance. Given the 
relationship between the frequency of receipts from sales and 

* Assuming that the spending is done first thing each morning, its stork of money 
on Saturday will be £6, on Sunday and £4, £3, £2, £1 and £ o on Monday, 
Tuesday, Wednesday, Thursday and Friday respectively. The average daily stock 
will be the sum of these divided by 7 — that is, 2 1/7 or 3. 
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part of their savings that the public wish to hold in the form of 
money be equal to the quantity of money that is available for 
acting as a store of wealth. If the market rate of interest were at 
0 A 9 then firms and households taken together would find them- 
selves holding a larger part of their savings in money than they 
desire. This would impel them to reduce their holdings of money 
by buying bonds, so that the bond price would tend to rise and 
the market rate of interest to fall. The desire to reduce their 
money holdings would persist until the rate of interest had 
fallen to Oi. The market rate of interest Oi corresponds to the 
bond price of OR in Diagram 85. 

The rale of interest will move to a new level if there is any 
change in the demand for money as a store of wealth — for 
brevity’s sake, we shall follow common usage and call this the 
speculative demand for money — or in the quantity of money 
available for meeting this demand. Thus, if the public on bal- 
ance expect the rate of interest to be higher in the future than 
they had pre\iously supposed, the speculative demand for 
money will increase 1 , and the market rate of interest will rise. If 
the level of imomc should rise, llien M x will rise, and if M re- 
mains the same, AL must fall, and, (eieris paribus, tTie rate of 
interest will rise. If, while the economy’s income remains un- 
changed, M is reduced by the safe of bonds by the monetary 
authorities - - that is, by open-market operations — then, ceteris 
paribus , the rate of interest will rise. If the Z)Z)- curve in Diagram 
87 shows the demand of households, firms and the monetary 
authorities for money, then these open -market operations will 
shift the demand curve for money to the right through a hori- 
zontal distance equal to the value of the bond sales; if SS repre- 
sents the initial supply of money for speculative uses, it will shift 
leftwards to 9 ^ 9 , as a consequence of the open-market opera- 
tions. In these < ircumstances, it can be seen that the market rate 
of interest will rise to Or: that is, when M t is reduced by bond 
sales by the monetary authorities, the rate of interest will rise 
by more than it would have risen had the same reduction in M % 
been effected without open-market operations.* 

In this sec tion thus far w c have concentrated on explaining 
the determination of the market rate of interest. Let us now sup- 
pose that at the beginning of some period t, there is a permanent 
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economy’s total income we mean the value at current market 
prices of all the productive services sold by households within a 
period plus the net revenues earned by firms in that period. We 
shall define a period as the length of time required for expendi- 
tures by households and firms on the purchase of currently 
produced goods and services to generate income. The income- 
generating expenditures within each period may be roughly 
classified into expenditures on currently produced consump- 
tion goods and services, which we .diall call consumption and 
denote by C\ and expenditures on ntwly produced investment 
goods, which we shall call investment and denote by /. Within 
any period /, then, on these definitions: T t C t -i I t . We have 
already seen that the level of consumption spending and of 
saving (that is, of not spending on consumption) depei d, inter 
aha , on income ( supui , Chapter 6, pages 187 -qr and 194-6), 
and for oui present purposes we shall suppose that planned con- 
sumption and saving for any pc nod depend upon, and together 
exhaust, the previous period’s income: that is, C t 1 S t - T t If 
¥ t-\ then S t J t . When the interest rate is at its long-run’ 
equilibrium lev el, on our dcfinit ions, then in each period planned 
saving must be equal to planned investment expenditure. 

In Chapter b, we derived a saving supply schedule for an 
economy: this was a relationship between the rate of interest and 
planned saving, given the tastes and preferenc es for present and 
future goods, current and expected future incomes and prices, 
and the distribution of income. In Chapter 5, we described the 
purchase plan of a firm for an investment good: the number of 
units of any investment good (such as a machine) that the firm 
will plan to buy will depend on its price, the firm’s knowledge 
of productive techniques, the price of each other in vestment good 
and productive service, and the rate of interest. And we saw that 
the number of machines that the firm would plan to buy in any 
period would vary inversely, celens pat thus , with the rate of 
interest. If we suppose that the price of all goods and services 
are constant (as they would be if the total supply curve of each 
of them was perfectly elastic), we may obtain for each firm a re- 
lationship between the value of the investment goods that it 
would plan to buy and the interest rate, and by adding these 
together, we will get a relationship between planned investment 
expenditure in each period by all firms and the rate of interest. 
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Our definition bf the ‘long-run’ equilibrium rate of interest rc- 
requires that this relationship between planned investment ex- 
penditure and the rate of interest and the economy’s saving 
supply schedule must remain stable from period to period. 

The figures in Diagram 88 portray an initial position in 
which the market rate of interest is at its ‘long-run’ equilibrium 
level. Figure (a) shows the speculative demand for money and 
the part of the total quantity of money that is available to meet 
it; Figure ( b ) show r s the saving and investment schedules. At the 
rate of interest Oi , the part of their savings that the public wish 
to hold in the form of money is equal to the quantity of money 
that is available for acting as a store of value, and planned 
saving is equal to planned investment expenditure. Let us now 
suppose that at the beginning of period 1 , this equilibrium is 
upset by a permanent rise in the speculative demand for money 
to D x D l9 so that the market rate of interest rises to ()i v Wc shall 
suppose also that during the ensuing periods there is no change 
in (a) the tastes and preferences for present and future goods; 
(b) the prices of consumption goods and services; (c) the distri- 
bution of income; (d) the prices of product ive services and dur- 
able goods; (e) the techniques of production and firms’ aware- 
ness of them; (/) the quantity of money, and that the planned 
investment expenditures arc independent of the level of the 
economy's income. At the new market rate of interest Oi l9 that 
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rules at the beginning of period 1, planned saving for that period 
will exceed planned investment spending by ab. On our defini- 
tion of a period, the income of the economy will fall by ab during 
period 1 . This fall in income will mean that fewer units of money 
arc required for transactions purposes, so that by the end of 
period 1 the number of units available to meet the speculative 
demand will have risen — from 0 M t to 0 M 2 . If we assume that 
changes in the supply of money that is available for speculative 
purposes during any period only alfec ' the market rate of interest 
at the beginning of the next period, then at the beginning of 
period 2 the rate of interest will be ()i». 

As a consequence of the fall in the cconomv’s income during 
period 1, the saving supply schedule for period 2 will be to the 
left of its initial position at S v , for we assumed that saving is re- 
lated to the previous period’s income. At the market iatc of 
interest of 0 i S9 planned saving will exceed planned investment 
expenditure by cd , and during period 2 the economy’s income 
will fall by this amount; this fall ill income will reduce the de- 
mand for money as a medium of cx< Image, so that by the* end 
of period 2 the quantity of money that can act as a sto$e of value 
will have risen to OM A . for period 3, the market rate of interest 
will be at ()i S} and the saving supply schedule at S Vs> . During 
period 3, planned saving will exceed planned investment spend- 
ing by (f; this will cause a further rise in the amount of money 
available to meet the speculative demand, and so a further fall 
in the market rate of mu lest, it can be seen from Diagram 88, 
that the mine lions in income bee ome smaller and smaller with 
each ensuing period, so that the reductions in the market 
rate of interest become smaller and smaller also. Eventually, 
the rate of intrust will reach some new ‘long-run* equilib- 
rium level at 0 i rn at which planned saving (with the saving 
supply sc liedule will be equal to the planned investment 

expenditure. 

In this analysis of the ‘long-run’ behaviour of the interest rate 
in response to some initial change, w r e have assumed that varia- 
tion in the economy’s real income is the sole equilibrator. Our 
analysis can be easily modified to allow for changes in some of 
the celna that wv have assumed to remain paria. Thus, if we 
assume that the investment schedule is not independent of in- 
come and posit some functional relationship between it and real 
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income, we mhy trace another path of adjustment of the rate 
of interest to a different ‘long-run’ equilibrium level. We may 
make the investment schedule simply dependent on the pre- 
vious penod’s income as we did with the saung schedule; if we 
do so, the ‘long-run’ equilibrium level of the rate of interest will 
be lower than m our example. We mav assume that the invest- 
ment schedule depends on the rate of change of income m the 
recent past — that is, that investment c xpenditure in period / is 
a function not only of the mti i< st rate but also of Y t L - Y t if 
we do so, we shall find that the mUicst rate will fluctuate over 
time, cLthei converging towards, 01 chvngmg fiom, nunc 'long- 
run’ equilibrium le'vel * In Diagram 88 wc have assumed that 
all paces aic constant /because all supplv curvts me perfectly 
clastic) so that changes in monev iiv nines i pnsuit changes 
of the same propoi lion m re al me 01m an ahe 111 ltu e analysis of 
♦he long-iun behaviour of the interest late might be based on 
the assumption th.it the real income ol th< nunomv isstible,so 
♦hat changes in monev income npn<< nt < han us only in pan s 
To do this, we must posit functional ie lationsliqx at the le 1st) 
be twetn money income and plunnr d saving and investment and 
the demand for monev as a medium of exchange I hi re will, 
therefore be as many ‘long-iun’ equihbmim 1 ltis of interest as 
there are long-iun’ equilibiatoi^ 1 0111 inn is riuthct to cata- 
logue them nor to elioosc lx tween them, but imrelv to indicate 
one way m which the c lntig run’ adjustments, wnh <my given 
cquihbiatorfs), ma) be in ilvstd 

With the aid of an anahsis of the s mi< kind as that illustrated 
in Diagram 88 , v\c mav of It r a first appioxmi ition to an mte'r- 
pielation of the iol< ihat the prod ictivitv of in estment goods 
and the tastes and piefircne es oi save is plav in (h turn mng the 
interest iat< A change in the former will shift tin investment 
schedule, ettem panbus ; a changf in tlu latter will shift the 
saving supply schedule at cath level of i< il ineonif, alms pan- 
bus. Such changes will aflect the late of r» nest m the model 
portrayed in Dtagiarn 88 tliiougl < hang's in the ceononiy’s 
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real income. The detailed argument is left to thte reader, for its 
form is similar to that described on pages 235-6 above. 

Thus far in this section, we have assumed a world in which 
there are only two assets, namely, money and homogeneous, 
perpetual bonds. We shall briefly indicate how our analysis may 
be formally extended to a world in which there are n assets, 
A l9 A 2j A 3 ... A n . The relationship between the prices of these 
will be determined by the demand for, and the supply of, each 
of them. We shall suppose that at any point in time the quantity 
of each asset is given, and that over rather short periods of time 
the amount by which the slock of any one of these assets can be 
augmented or depleted is negligible: the supply of each asset 
will then be perfectly inelastic. Given the sto< k ol each asset, the 
demand for any asset, A rn will depend on the public’s tastes and 
preferences for it as compared with each of the others, and on the 
current maiket price of A l9 A., ... The demand curve for 

each asset v\ ill generally be relatively elastic, for it may be sub- 
stituted for other assets, and others may be substituted for it, in 
response to change's in relative asset prices. In an equilibrium 
position, the relationship between the prices of the different 
assets will be such that the public, taken as a whole, will just be 
willing to hold the existing stock of each asset. If the equilibrium 
is upset, through a change in the public's preferences for some 
assets as compared with others, the demand curve for each asset 
will move to a new position as a c onsequence, and there will en- 
sue a process of adjustment during which there will be further 
shifts in the demand c urves in response to changes in relative 
asset prices, until a new* equilibrium position is reached. Thus, 
if assets A j, A 29 ... A 12 are riskless bonds of progressively longer 
currencies, ranging from a three months 5 bill to an irredeemable 
bond, and if the public as a whole expects the general level of 
bond prices to be higher in future than they had previously 
thought, then the demand curve for each of these will rise, with 
that for A vz rising most and that for A 2 rising least, and the 
demand curves for money and other assets will tend to fall. 
These initial changes in the demands will alter relative asset 
prices and so lead to further shifts in the demands, and these 
will continue until, in the light of these new expectations about 
the future bond price's, the public arc just willing to hold the 
given stock of each asset. In such a world, there will be no the 
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rate of interest: rather, there will be as many rates of return as 
there are assets. The rate of interest that any individual firm, X , 
must pay for a loan of money will depend, inter alia , on how 
potential lenders feel about A r ’s capacity to pay the interest and 
repay the principal, and on the period for which the loan is re- 
quired. These will be reflected in the tastes and preferences of 
the public for the bond (asset) that X , the borrower, is selling. 
The price that X will get for his bond gives us the rate of interest 
that he must pay, and the price he can get will be the market 
price of those existing bonds that arc in all respects identical 
with that which he is offering for sale. 

In this way, we may explain the pike that any firm .V must 
pay for a loan of money for a gi\cn period of time. If we define 
interest as the price that is paid solely for the use of money, then 
the price that X pavs will consist of more than interest, for those 
who sell the use of money to X are selling also their willingness 
to bear the risks of A r ’s default. We w ill get a lough notion of the 
part of the price that X pays that may be called ‘pure’ interest 
from the price that a uskless borrower (like a central govern- 
ment) pays for a loan of the same size for the same period ol time. 
Our prime purpose in this <hnptci, how ever, is to explain the 
determination of the relative prices of tin tilings that iirms buy. 
In this pursuit, there is no need to break down tire price of any 
productive service into such notional components as ‘pure in- 
terest’, ‘rent’ and ‘wages’. 

CONCLUSION 

In this chapter , by c ombining the analyses of Chapters r } and 6, 
we have attempted to explain why the pri< e of a productive ser- 
vice might rise or fall as compand with tin- pines of products 
and of other productive services. In explaining the juice of a 
particular kind of labour-service, for example, we have tacitly 
assumed that changes in the demand for, and in the supply of, it 
do not cause change's in other prit <‘S. Tien, if the demand for 
carpenters’ services rises because tl* 0 * '* is a rise in the demand for 
the products they help to make, we have assumed that as a re- 
sult of this rise in the demand for certain products the demand 
for no other product falls signifk antly so that there is no appre- 
ciable change in the demand for other produc tive seivhes: on 
these assumptions, the prices of other products and iat tors re- 
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main unaltered, so that the demand for carpenter’ services rises 
initially to its final level. An analysis of this kind that neglects 
causative or consequential changes in other markets when ex- 
plaining changes in one particular market is called a partial or 
particular analysis. In explaining the behaviour of interest rates, 
however, such an analysis is uncomfortably constrictive: if at 
the beginning of some period, there is a permanent revision in 
wealth-holders’ exper tations about future interest rates so that 
the current rates fall, then in that period the demands for dur- 
able goods will rise, causing some increases in their prices. These 
changes will shift the supply curves of all products for w'hose 
production these durable goods are required, and so lead to 
changes in their prices; and so on. While a lisc in market rates 
of interest is, w'hen it or < urs, a rise in them as compared with all 
other prices, there will be consequential changes in other prices, 
and these will react back on interest rates, 'lire analysis of such 
consequential change's requires a general, rather than a parti- 
cular, analysis, and this is the subject ol the chapter which 
follows. 



CHAPTER 8 


The Determination of Relative Prices 

W c have now described the pmc hase and sales plans of 
individual households and hi ms, and we have shown 
why and how each ol these plans will be icvised if any 
datum on which it is based should alter. So far, however, we 
ha\e explored only some of the consequent es of a change in a 
planning datum* indeed, we have generally concentrated on its 
eflcc ts on the ulatu e pi ice of a particular pioduc t or produc- 
tive seivicc. In this brief chaptci, we shall first, distinguish be- 
tween partial and general analysis; set ond, attempt to describe 
the probable effects of an autonomous revision in the plans 
of some or all households or firms upon the general structure 
of relative prices, and third, discuss the usefulness of general 
analysis. In the next chapter, wc shall examine the usefulness 
and reahsm of the model economy that wc have analysed m this 
and in the previous seven chapters — namely, an economy 
when m eac h pi u e is both a datum for < ac h buyei and seller and 
a resultant ol the dec isions of all l>ii)eis and selleis. 

GhNIUM \ND PARTIAL ANALYSIS 

In exploring the general consequences of an economic event, 
wc shall be extending the analvsi of the previous seven chap- 
ters; it ma), therefore*, be helpful to begin vuth a brief recapitu- 
lation to illustrate its main clwuae teristics. It will be recalled 
that the data foi the individual house hold as buyer, for example, 
arc its tastes and preferences, the ]>i i< c ^ of all the goods that it 
might want to buy and ns planne d i onsumpiion expenditure; in 
making a purchase plan, the house h >ld is choosing the quantity 
of each good and scrvi< e that promises the fullest satisfaction of 
its desires. In Chapter i, we described how tin* planned pur- 
chases of any good X would be ievis< d m response to c hanges in 
its own piice, and we showed how (his relationship (which we 
called the household’s demand for X) would alter as a result of 
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changes in the household’s tastes and preferences 6r in the price 
of any good other than X. The data for the individual firm as 
seller are die production possibilities that arc open to it, the 
prices of its productive services and its products, and its objec- 
tive; in making a sales plan, the firm is deciding what quantity 
of its products to sell in each period to earn the maximum net 
revenue. We have described how the planned sales of any good 
X would be revised in response to changes in its own price, and 
we have shown how this relationship (which we called the firm’s 
supply otX) would respond to changes in the firm’s production 
possibilities, in the price of any productive scivicc that the firm 
uses or might use, or in the price of any product other than X. 
In Chapter 4. we showed how the demands of all buyers and 
the supplies of all sellers of X determined its relative price, 
ceteris panbus y and we desciibed how the relative price of A’ would 
alter if there were any change in the tastes of the buyers, in the 
production possibilities open to the sellers, or in the price of any 
productive servii e or other product. I11 that way, w r o saw that 
the relative price of A\ W'liich is a datum lor each individual 
household and firm in our model, is determined by all thf house- 
holds and firms that buy and sell X: that is, that wlii< h is a con- 
stant for each is a variable for all. 

An analysis of this kind is < ailed a par dal or particular analysis. 
It is pai dal for at least tw o Reasons. First, it c onfmes itself to only 
some aspects of the economic behaviour of households and firms: 
it may, for example, limit itself to the individual household or 
firm as buyer or seller, or to all buyers and sellers of a particular 
commodity or productive service. Second, it is partial in that it 
explores only some of the economic consequences of the event 
that it describes: thus, in describing what might happen when 
households and firms implement their plans to buy and sell some 
good A', it concentrates on the behaviour of the relative price 
of A\ 

This kind of partial analysis has at least three advantages. 
First, it provides us with a broad classification of the causes of 
a change in the behaviour of any individual household or firm 
or of a change in the price of any individual commodity or 
service. Second, it helps us to predict the more immediate conse- 
quences (and those will generally be the most important conse- 
quences) of any general revision in the plans of those who buy 
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and sell a particular good or pioductive service, or of any inter- 
ference by a political authont\ in the maiket for it Thud, by 
concentrating on one or a small number of economic subjects, 
we reduce the number ol \ uubhs whose v lluc must be ex- 
plained and so simplify our amlvsis Thus, when describing the 
pure hast plan of the individual household, the dc pc ndent vari- 
able th it is the quantity whose m ignitude we in s< c king to 
explain -is the quantity of cull good and the independent 
variables or data are tistes and presumes, consumption ex- 
penditure and prices, when des< tibmgie visions m its plan we can 
assume a simple causal re 1 ltionshipbc (wee n eh inge sin the latter 
and c hinges in the ioimei Sunil 11 1 \ when exploring whit 
happens as ill buvirs and stilus ol commodity \ implement 
their pi 111s to buy and sell it the dependent \ irubles ire the 
prie e per unit of \ and the (ju intity of it th u will be bought ind 
sold pu period and the inelepe nde nt v in ibles ue the consump- 
tion and pi oduction possibilities ind ill othe r pi ic es Here, how- 
ever we aie ippio idling if not tr insgie ssiru* the limits of 
p u till imlysis for ic hinge in the pnee of \ tli it is r mse d by 
a change in one of the independent v 111 ibles m i\ exert i per- 
ceptible influciiei on this or 011 'mother mdc pc ndc nt’ \ mable 
thus, a rise in the demand for \ in iv be issou ited with 1 fall 
in the demand for one or moic other e ommoditus so th it is the 
price of \ rises that of other goods m i\ fall ind this e hange in 
the pittern of relitive prices will c msr revisions in individual 
sales and purchase plans leading to further shifts m maiket 
demand and or supply schedules mini full idjustmcnl has been 
made to the new e onditions \\ he 11 this h ippens and vdie n it is 
significant, our distinction be twee 1 independent 5 incl depen- 
dent 5 variable s - that is, be tween those thn ^swhiehd termine 
and those which arc deter mined and the simple causal se- 
quences which go with it, become unsitisf letory, for instead of 
simple depende nee wc have inte rdepc nde nee 

1 his interdependence be comes the more impoitant the larger 
is the group of eeonomie subjects 1 < whose b'hiviour we arc 
interested 1 01 the individual household or firm, it may be in- 
significant, for all the firms m an industry and all the house- 
holds that buy then product, it may b* perceptible. If we take 
all those who make eeonomie deusions in an economy, then 
the interdependence and mutual determination are paramount. 
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The nature and consequences of the inter-rel&tion between 
economic quantities can best be seen by listing the general 
effects of some economic event, and we shall do this by using the 
analysis of the preceding chapters. 

THE GENERAL CONSEQUENCES OF AN ECONOMIC EVENT 

Let us suppose that the whole economy is initially in ‘general* 
equilibrium: that is, that at the going prices the planned sales 
of each commodity and productive service are equal to the 
planned purchases. Let us now suppose that, for some extra- 
economic reason, the preferences of households for commodity 
X become stronger. Wc may obtain a clearer picture of the 
nature and importance of economic interdependent e by tracing 
the consequences of this event through the whole economy. The 
order in which these consequences aie listed below is that which 
follows most easily from the application of our previous analysis; 
it is not the order in whic h the} oc< ur in calendar time, and they 
are not listed in the order of their relative importance. 

(a) The demand curve for X and the short-i un demand curves 
for the productive services that assist in its production will all 
shift rightwards. The price of A r , and the price of each variable 
productive service that the firms that produce ATequiic, will all 
tend to rise. These increases will tend to be the greater the less 
is the elasticity of the short-run supply curve of each relevant 
productive service and the more rapidly does the rate of increase 
in the physical output of A’ decline as more and more of the 
variable services are combined with the fixed factors at the dis- 
posal of the firm. 

(b) While these tendencies in (a) are operating, other changes 
will be occurring. If we assume that the initiating change in 
preferences is not associated with any alterations in the total 
consumption expenditure of households, then when the demand 
for X rises, the planned expenditure on all other goods taken 
together must decline. If the expenditure on buying A" in the 
new conditions of demand for it is still only a very small pro- 
portion of total spending, and if the increased spending on X 
is equally at the expense of all other goods, then the demand 
curve for none of them would shift significantly, so that their 
prices would remain unaltered and the partial analysis under 
(a) above would suffice. If neither of these conditions is fulfilled, 
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then when the (demand for X rises, the demands for at least some 
other goods must fall, and we would expect the demand for 
goods that are substitutes for A' to fall, and that for goods that 
are complementary to X to rise. These changes in the demands 
for other products will cause changes in the same direction in the 
short-run demands for the variable productive services needed 
to produce them. The prices of substitutes and of the factors that 
assist in producing them will tend to fall; the puces of comple- 
ments and of the factox-s needed to make them may tend to rise. 

(c) The changes listed under (a) and ( b ) above will affect one 
another. The tendency for the prices of substitutes for X to fill, 
and the prices of complements to A’ to rise, will tend to inhibit 
the increase in the demand for A', for the initial rise in the de- 
mand for A'was assumed to be solely the result of the change in 
preferences. The tendency for the price of A to rise will 1< id to 
some inti ease' in the demand for substitutes for X and some fall 
in the demand for complements to X, though in neither case 
will these changes oflsct the initial changes ill demand resulting 
from the change in tastes. If the produc live servic es used in the 
X and A'-complement industiies me quite different from those 
used in the A -substitute industiies, then during the shoit-run 
there will be no in lei -relations between their supplies. If the 
factors aie similar, then as a consequence of the fall in the prices 
of the A T -substitute factors, the supply cuive of the same or 
similar factors to the A” and A -complement industries will shift 
rightwards, and as a result of the rise in the prices of the factors 
in these latter industries, their supply to the former will decline. 
The net effect will be that costs of pioduction will rise by less in 
the expanding industiies and fall by less in the contracting 
industries. 

( 1 d ) Thus far, we have confined our attention to the short-run. 
In the long-run, as a consequent e of the changing pattei n of re- 
lative product and factor prices, entrcpicneurs may decide to 
produce different pioducts or to produce th^ur existing products 
by other methods. And these decisioi'‘ , when implemented, may 
lead to further changes in pric es. The* < hanging pattern of rela- 
tive wage-rates, for example, may induce labourers to discard 
their old skills and acquire new ones, and this will aflcct the 
supplies of the different kinds of labour-service and so lead to 
further changes in prices. Over the long-run, therefore, the re- 
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percussions of the initial change in households’ preferences will 
be much wider, for an entrepreneur who decides to begin pro- 
ducing X or a. labourer who acquires a new skill that enables 
him to assist in its production may have been employed pre- 
viously in almost any other industry in the economy. 

(e) The change in the relative prices of productive services 
may cause changes in the distribution of income between per- 
sons, and since tastes and preferences vary from one individual 
to another, this will cause changes in the pattern of demand for 
consumption goods and services, and so in the demands for pro- 
ductive services. The changing personal distribution of income 
may lead to changes in planned saving, and this may tend to 
change the level of the economy’s income and in that way exei t 
some influence on the pattern oi interest rates. And changes in 
the level and pattern of interest rates will affect the demands for 
productive services. 

The prices of all products are bound together by the possi- 
bilities of substitution; the prices of productive services are re- 
lated to one another through substitution and by the ability of 
some of them to change their form — thus, a carpenterjnay be- 
come a bricklayer, the accumulated amortisation on a weaving 
machine may be used to buy a spinning machine; and the prices 
of products arc linked to the prices of productive services by the 
possibilities of firms transforming the latter into the former via 
production. In the' long-run, there is full seope for all substitu- 
tions and transformations, which appear to be profitable at the 
existing pattern of relative prices, to be effected, and as they 
are effected to induce further changes in relative prices. It is 
piobablc that when all these long-run consequences of the 
initial autonomous rise in the demand for X have worked them- 
selves out, the prices of A and of the productive services used in 
making it, will be relatively higher than they were initially, 
though not so high as they were in the short-run. 

The preceding paragraphs, though sketchy and cursory, must 
suffice to illustrate the ramifications of some initial change in 
households’ prcfeientes. When a ‘general’ equilibrium is dis- 
turbed by some economic event, there will ensue a process of 
adjustment and readjustment during which each price affects, 
and is in turn affected by, each other price. The changing 
pattern of prices is in part the cause, and in part the consequence, 
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of revisions in the purchase and sales plans of individual house- 
holds and firms. During the adjustment towards a new equili- 
brium position, each household and firm lays its purchase and 
sales plans on the basis of the existing pattern ol relative prices;* 
as these plans are implemented, the pattern of relative prices 
alters, leading to further revisions in plans that cause further 
changes in relative prices. Ultimately, a new equilibrium will 
emerge, in which the planned sales of each commodity and pro- 
ductive service will again be equal to the planned purchases. In 
the new ‘general 5 equilibrium, full adjustment will have been 
made to the new conditions. In our example, there w ill be a new 
pattern of relative product and fa< toi prices; the proportions in 
which the different productive services are being used by firms 
will have altered; the distribution of skills amongst the different 
members ol the labour-force and the composition of the 
economy's stock of durable goods and equipment may both have 
changed, and there will have been changes in the composition 
of the llow of goods and servic es that is being produc ed in each 
period and in the manner in which this flow is being distributed 
between households. 

USES OF G J* N 1 RAL ANALYSIS 

The general analysis of the previous section has at least four 
main uses: first, it helps us to predict the general consequences of 
an economic event; second, it typifies the nature of economic 
interdependence; third, it illustrates the general functions of 
prices, and fourth, it helps us to identify the largely non-ec onomic 
determinants of the pattern of economic activity. Since the first 
two of these uses have already be a illustrated by the example 
that we worked through in the previous sc* Lion, we may deal 
with them briefly. With the aid of general analysis, the ramifica- 
tions of any autonomous economic event — that is, an event 
that is not itself caused by a change in price (s; — may be un- 
ravelled; the analysis helps us to list the .conomic quantities 
that will probably be affected and predict (with some confi- 
dence) the direction in which their magnitudes will alter. In ex- 
ploring the general consequences of any autonomous event, we 
are not merely listing the steps in a simple causal sequence, for 

♦ Or of the pattern of i dative pntes that i* expected to obtain when these plans 
are being implemented. 

R 
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while event A may cause event 2 ?, a part of the consequence oiB 
may be a change in the intensity with which A operates. Thus, 
an initial rise in the demand for commodity X may cause a rise 
in its price and some reductions in the prices of other commo- 
dities, and these in their turn may lead to some contraction in 
the demand for X ; and in the longer run, the demand for X may 
be further affected if there is any significant change in the prices 
of productive services or in the distribution of income. While 
our general analysis helps us to list the consequences of some 
initial event in an interdependent economy, and to arrange them 
roughly in the order in which they are likely to appear, we must 
use our own judgement in deciding which consequences are sig- 
nificant and which trivial. It is probable that for most economic 
events, the more important consequences can be predicted with 
the help of partial analysis. 

The third use of general analysis is in illustrating the function 
of prices. In our model economy, wherein each (ommodity and 
each productive service has a price that varies in response to 
changes in the demand for and in the supply of it, individual 
economic decisions arc integrated and made consistent with one 
another through changes in relative prices. The manner in 
which this integration is effected has been illustrated repeatedly 
in Chapters 4 and 7 and in the prcuous section of this chapter. 
r lhus, if a group of households plan to buy more of some com- 
modity A\ then planned puit bases of A' will be inconsistent with 
the planned sales of A by the lii ms that produc e it; in the market 
period, these plans an rendered consistent with one another by 
a rise in the relative price of A’. When this happens, however, 
the sales and purchase plans of the firms that produce and sell 
A will become inconsistent with each other and with the firms' 
objectives. In the ensuing short-peiiod, the firms will revise their 
purchase plans within the limits set by the fixed factors at their 
disposal; as they do so, however, the total planned purchases of 
these variable productive services will become inconsistent (at 
their existing pi ices) with the sales plans of the households that 
supply them. The purchase and sales plans of productive ser- 
vices will, in their turn, be made to coincide with one another 
through changes in the prices of productive services. And so on: 
the changes in relative prices and the revisions in the purchase 
and sales plans of households and firms (of whicli the former are 
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both the cause And consequence) will continue until the planned 
purchases and sales of each commodity and productive service 
an equal to one anothei 

As (hanges m relative prices under individual economic 
plans compatible with one another, time bioad decisions are 
made, for the economy as a whole first, what commodities to 
produce and in what quantitie s, sieond how (that is with what 
quantities of whit productive scimuO to produce them, and 
thud, wh it house holds shall have tin sc ooodsonte they are pro- 
duced The first two of the sc bio id decisions aic the re sultan t of 
the decisions of each mthvidu d film to nnple incut the salts ind 
purchase plans that promise it the in i\nrmm net revenue In 
choosing these plans, each him is Rinded b\ the relative pnccs 
ofprodu< ts and b\ the relationship be tween these and the puces 
ofpiodiHtivc su\K<s I he ul Une puces of the prodnt ts that a 
film might pioduce u fleet dim tlv tin relative inteiisilv of the 
demands In house hold 4 - for them and the 1 dative prices of pro- 
due tnc sctMces ic flee t the ulitne mteiism ol firms demands 
for them, md these, is wc know, ire hugely tie te inline d by the 
demmcls of households lor the pioduets tint the pioductivc 
ser\iecsjni\ assist in produc me; Sinee the tastes and prcfrrtne es 
of households pi ly a decisive lole in de tu mining what goods 
shall be pioduce d and in wh it qu mtities the patterns of pro- 
duction and resource-use that eineige will c 01 respond to those 
that households pi dei I he thud broad decision tlu distri- 
bution of the tot il product im >ngst households n made as 
households make their tasus irid prde it n< e s e fie e tive House- 
holds help to mould the pattern of production in the economy, 
more 01 less in iceend nice with tl lr desires, In the marinci m 
which the \ spend then me onus nme the nflienee th it any 
partie ukir house hold e\e rts elcpc nds on the si/e of its income as 
compared with that of other Iicjusc holds its rd itive share of the 
cconom\’s total product will be the same asits relative power to 
deteimmcthe constitution of the totdpiochet 

Oui model ceonomv, where m 'll 1 > ices art both ditifor ' ach 
individual bu\er and seller and vai tables for all buyers and 
sellers taken together, tvpifies one hypothesis about the causa- 
tion of human events, namely, that it is ‘onlv by taking an m- 
fimtesimall\ small unit of observation (the diflciential oi history, 
that is, the individual tendencies of men) and attaining to the 
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art of integrating them (that is, finding the sum V>f these infini- 
tesimals) . . . [that we can] . . . hope to arrive at the laws of 
history’.* The differentials of economics are the decisions of in- 
dividual buyers and sellers; the fact that each thing that any 
buyer might want to buy, or any seller to sell, has a price that 
responds to changes in the demand for, or in the supply of, it 
helps to integrate the myriad of individual decisions and so de- 
termine the course of economic events. That we can explain the 
causes of economic events, and predict (and with some confi- 
dence) the course of future economic events, is due more to the 
existence of certain economic institutions than to the inspiration 
of economists, for what eionomists can do, that historians and 
political (and other social) siiemists cannot do, is explained 
largely by the existence of prices. The practice of attaching a 
money value to each commodity and productive sen ice spon- 
taneously developed in societies in which there was private 
ownership of the fac tors of prodm tion and of the services they 
lendered and of the goods they produced, and in which each 
buyer and seller had a tolci ably w jdr r angc of choice in deciding 
what, where and when lie would buy and sell. We .may, of 
course, still have prices where both private property and free- 
dom of economic choice are absent, but these prices are not the 
medium through which individual e< onomic decisions are inte- 
grated, but rather a part of the mechanism by which broad 
economic decisions, that have been arri\ ed at by some political 
(or other) process, are implemented. In such societies, the 
causes of economic events and of their future course must alike 
elude the economist, and for the same reason — namely, the 
absence of any overt and measurable mec hanism by which indi- 
vidual decisions are integrated with one another — as the causes 
and consequences of political and social events may elude poli- 
tical and social scientists in capitalistic societies. 

In the fourth place, our model economy helps us to under- 
stand the ultimate determinants of the pattern of economic 
activity. Since each household helps to determine what goods 
shall be produced by the manner in which it spends its income, 
the pattern of production in the economy will reflect the distri- 
bution of tastes and of income between households. We accept 
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the pattern of lastes as a datum, for the wants of households and 
the kinds of goods that they believe will satisfy them are largely 
determined by the physiology of human beings and the society 
in which they live. The income of any household depends on the 
quantity of pioducti\e sc 1 vie es that it owns and on the price at 
which it is currently selling them: for the economy as a whole, 
the pattern of income distribution will depend, then, on the 
distribution of the ownciship of produc tive sei vices (which we 
shall call, for brevity’s sake, ‘proper t'/) between households and 
on the current prices of produc ti\e services, which are in part 
determined by the prices of the products they help to produce, 
and these, in their turn, lellcct the pattern of households’ tastes 
and the extent to which the households can make them elec- 
tive in shaping production. 1 01 shoit periods of time, the extent 
to which the fitins in an economy can satisfy the pattern of 
household demand will ultimately depend on three' things: 
first, the number of workers, the quantity of land and the stock 
of physical and potentially pioductiu* equipment available to 
the 1 ceonomv as a whole; second, the versatility of each unit of 
labour, land and equipme nt - that is, the different products in 
whose produc tion it might assist, and third, on the* laws of the 
physical science's and tin* state of the technical aits which to- 
gether delimit the* range of combinations of productive services 
b\ which any particular product might he produced. Over 
rather long pc nods of time, some* of these mav be as muc h conse- 
quence's as causes of the pattern of pliers, thus, there may be 
some relationship betwc rn th'* si/e of the population (and there- 
foic of the potential labour -force; and money wage-rates, or 
between it and the relationship lx »wcen money wage-rate's and 
product prices (that Is, ‘leaf wages;; ihe composition of the 
stock of equipment may respond to changes in the relationship 
between wage-rates and the- prices of the services of durable 
goods, and its size to c hangc s in the relationship between interest 
rates and other puces; ancl it is possible trial the expansion of 
technic al knowledge and < crtamly 1 ' rate at whu h it is applied, 
will both depend on changes in the pattern of relative priees. 

In the short-run, thru foie, the* pattern of demand in an 
economv in which there is a freely operating price mechanism 
reflects the pattern of propertv ownership and the pattern of 
tastes, and the pattern of supply depends on the quantity and 
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the quality of the productive services available to the econ- 
omy and on the state of the technical arts. The supply of pro- 
ductive factors and the extant technology together delimit the 
patterns of production that an economy might have; prices arc 
the medium through which households decide what particular 
pattern of production it shall have. If the pattern of production 
that is chosen is deemed undesirable, then our disapprobation 
must be directed either to the pattern of tastes or to the distri- 
bution of income or to both of these. Ihc pattern of production 
may be brought slowly into accord with what is thought de- 
sirable by altering tastes through education and example, and 
by modifying the distribution of pioperty between households 
by inheritance taxes or the distribution of income by in<ome 
taxes. If it is desired to recline the production of some commo- 
dities quickly, this ma\ be done by imposing specific taxes on 
them to raise their relative pric es. The c ause of the unacceptable 
pattern of produc tion cannot lie, in our model, in the juice 
mechanism itseli, for it is merely the medium through whit h the 
effective desires ol households are transmitted to firms: to seek a 
remedy by eliminating the price mechanism would belike de- 
stroying a mirror be< ause it gave a reasonably true image. 

It might happen, however, that the desired changes in the 
pattern of produc tion are so drastic tiiat the changes in tastes or 
income-distribution needed to achieve them are either psycho- 
logically or politic tlly impossible, or produc ti\ col consequences 
that would be deemed undesirable. Thus, a radical redistribu- 
tion of wealth, design c d to make the patterns of consumption and 
production more desirable, may reduce the incentive to indulge 
in ec onoinii ac tivity in order to acquire wealth and so ultimately 
reduce both total production and total consumption. Or again, 
the current distribution of production between goods for cur- 
rent consumption and investment goods (that is, goods to make 
goods to augment the c onsumption flow in the future) may pro- 
mise a rate of inc rcasc in total production or consumption that 
is unacceptable*, and it may be that the disposition of house- 
holds’ incomes between spending and saving that is appropriate 
to the desired rate of expansion cannot be achieved when there 
is a freely operating price mechanism and democratic political 
institutions. In these circumstances, rt may superficially seem 
that there is a conflic t between economic ends and the means to 
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their achievement In effect, howe\er, there is a conflict be- 
tween ends, for the institutions on which a fret ly opt rating price 
mcchamsir rests aie ‘ends’ in thtmsclvts tht reasonably wide 
freedoms to choose one’s job and what goods to bu\ and sell are 
as impoitant as tht fmclom oi spteth 01 the fietdom to choose 
one’s rulers Indeed, the loinui have tended to precede the 
latter in the couise of histoi\ and the it Internship lx tween 
them mav be eausil rithu thui utidtnt il In p issmg judge- 
ment on an\ economy, then hue we must not piss judgement 
solely on its it suits, foi tlu methods bv which these ait leached 
may be equally relevant 

MATU1MMKAI SUMM\U 

In this final see tion, w t sli ill summ ir is< uge l r ue tll\ our con- 
t lusions thus far We shill ust ] to it picse nt pne e q ton pre- 
sent quantitv, and the subsmpts i, z \ ;/ to dtsignite pai- 

tieul ir (omniulifus that is things wlmh households buy ind 
films se 11 We slull use J ’ to denote pile e x te denote quantity, 
and the subseupts 1, 2 3 m lo design it< particular produc- 
tive sen ices — that is things wine h house holds se II md firms buy 
We sh ill use t' to denote tht 1 ite it wlmh productive se rviees 
mav be tr lnsfoime d into e ommochtie s thus, if we are in eitsltd 
in commodity ?, wc shall denote the eju entity of productive scr 
vie (7 bung used to pi oduee c ich unit of it by /, Our main < ex- 
clusions can be translated into this not ition is lollows 

(1) Dcm md for < ommochtie s Given (lie istes pi ferenecs 
and unis of the house 1 old in the eeonomv lire eju mtitv 
ol any commodity / th 1 v II b de 1 md cl wiM depend 
on its own puce and on the pne e of eieh othei com- 
modity md on House hc>Icls incomes which in turn 
depend on the pri< es it which tlu v ire se Ihng their pio- 
ductive sex vices I Ins pr ipoation n »y he wnttcn as fol- 
lows 

^ Pl> P 3 p 3 > 3 P 3 f\3 f t i3 f ) (0 

where P t denotes the nituic of the dependence of the 
quantity purchased on the prices of commidities and 
productive sei v u cs 
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(ii) Cost of production of commodities: Given the market 
morphologies,* the state of the technical arts and the 
objectives of firms, the price at which any commodity i 
will be sold will depend on the costs of producing it, 
which in turn depend on the quantities of the various 
productive services used and on the prices that have to be 
paid for them. That is: 

Pt (^/l • /l> ^/2 • ^3 * fli **• tim • f m) (2) 

where / ?1 . /„ for example, represents the money spent 
on buying the quantity of productive sen ice 1 which 
must be used to produce one unit of commodity u and 
where (f> , denotes the nature of the dependence of price 
on costs oi pioduction. If each erf the n c ommodities is 
being produced under conditions of puie and perfect 
competition,! then the price of each commodity will be 
equal to the average total costs of producing it — that is: 

Pi — ^il ■ /] * f «2 • 4 tnn •fm (^a) 

(iii) Supply of productive services: Given the attitudes, pre- 
ferences and objectives of eacli owner of productive* ser- 
vices, the kind and quantity of any service / that he* will 
sell will depend on the relationship between the price's of 
j and of all other produc live service's and on the relation- 
ship between these and the prices of commodities. That is: 

hj ( /i, /03 /jj • • inf P\1 Ai> /\}> • • • pn) (3) 

W'here F 3 denotes the precise nature of the relationship 
between planned sales and prices. 

(iv) Demand for productive services: Given the state of the 
technical arts and the aims of firms, the quantity which 
firms will use of any productive sendee j in producing 
eac h unit of commodity 1 will depend on the relationship 
between the prices of j and of all other services — that is: 

ti) “ 77 j (./l> /2J /s» •••yfvi) (4) 

where tt, denotes the nature of the dependence of the 
quantity of; demanded on the relative prices of produc- 
tive services. 

* See infja, Chapter 9. 
t Ibid. 
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(v) Finally/if there are no unemployed productive services, 
then the quantity of any service j that is being supplied 
must be the same as the quantities of it that firms are 
buying — that is: 

x i = -rt^ . -f- } l nj . q n (5) 

where t t} • q x means the quantitv of / used in producing 
commodity 1, and £>, . q 2 the quantity of j used in 
making commodity 2, and so on. 

These five equations are a convenient shorthand in 
which we can summarise the mini re la tionships de- 
scribed in this and in the prr\ious sect n chapters. If we 
substitute lor / the values 1, and for ; the 

values 1 , 2 , 3, t??, we g< t five ei >ups of equations 

which together dc senbe tlu uotiomy. It the prie es of «tll 
commodities and productive services are measured in 
terms of commoditv 1, then 1 will be tlu vuimrane and its 
pn» c will be unity I lu demand equation foi commodity 
1 must then be modified il we suppose tliat each house- 
hold spt Tids the whole of its inconu , tin 11 tin demand for 
the nurmrane will lie equal to tlu lota! income of house- 
holds less then expenditure on eornmoduics 2, . n. 

The first gioup ol equations will then b< as follows: 

< 3 i A • *1 'A - t- • • <ii ~P 1 • <Ii “ ••• 

Pn • qn 

tfl ~ & liPli P'ly •• * j 4r«) 

qn~~ P n( p p fin f U /i5 • > /*n) ^ 

If there is umveisal pure and peifecl competition, the 
cost of production group of c q nations will be. 

Pi =- I -= / X i . /j f ^2 • A f ^ h 1 m ftt 
Pi ^21 -./i r ^2 • /a “f *y»» 

• •••••• 

/>n = ^nl • . f •• b t nM • f m II 

We shall have ?/z equations in group III describing the 
supplies of produc live services, and mn equations in group 
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IV describing the demands for them in terms of the 
technical coefficients. Finally, we shall have the follow- 
ing m equations in group V: 

== ^11 • +■ hi • ?2 

“^12 • ^22 • ?2"^ ••• ^n2 • Qn 

One of the equations in these five groups — namely, 
the first equation in group I — is not independent, for 
it can be derived from the equations in groups II and 
V. If we multiply the successive equations in II by 
q u q 2 , y 3 , respectively, and the equations in group 

V by respectively, and add the equations 

in each group together, we shall find that the sum of the 
right-hand sides of each set of equations is the same. It 
follows that their left-hand sides must be identical — 
that is: 

?i H Pi * • % 1 - -» /'« - <ln ‘ /i • *1 +/t . * 2 + ... 

J m • X my 

or: /y 3 -/, . t-/ a . * 2 -t- ... f/ m . x m -p 2 . q 2 - p 3 . - ... 

~~Pn * 9/»j 

which is the first equation in group I. 

In groups I to V, we have then n \ Tt + m 1 mn + m- I, 
or uw } 2w independent e(|uations. From these 

equations we want values for the n - 1 prices* and n 
quantities of commodities, the m prices and m quantities 
of productive services, and the mn technical coefficients. 
The total number of unknowns is therefore 2 n 4 2 m 
-f mrt- 1. Under certain simplifying assumptions, this 
equality between the number of indcpcndi nt equations 
and the number of unknowns means that the solution of 
the equations will giv e us a single value for each price, 
quantity and technical coefficient. f 
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This mathematical summary of our main conclusion has at 
least two uses. First, it provide s, as wc have seen, a convenient 
and brief way of restating the crucial economic relationships. 
Second, it tesis the consistence of oui analysis and the deter- 
minacy of the solutions it proflcrs I11 dcsctibing the gene ral 
consequences ol an economic event m the second section of this 
chapter, we tacitly assumtd that, given tastes, techniques and 
objectives, there existe d a set of equilibrium values foi the prices 
and quantities of e omrnoditu s and pioduclivc services and the 
techniques by which the latter might be tiansfoi tiled into the 
fornkr — 1 c sets of values for the puces and t clinical < oeffi- 
e <nts such that in caeli period the plumed purchases ol each 
eommoditv and productive service vveie equal to the planned 
sales I here, we concentrated on listing ilu change's in prices 
and quantities, and m the technique s used, wine h would loll w 
am change in tastes, techniques 01 objectives Bv wilting the 
ctucial economic ielationships as equations and iliicnbmg our 
model ctonomv in terms of a system of simultaneous equations, 
we can venlv that then exists at leas 1 one set ol equihbtium 
values for the unknowns in the model 



CHAPTER 9 


Market Behaviour and Market Morphology 

T hroughout the previous eight chapters, we have assumed 
that prices are data for each person (whether private or 
corporate) who makes economic decisions. This is an 
assumption about the way in which each individual household 
or firm behaves in the markets in which it buys and sells: each 
buyer and each seller is assumed to be a ‘price-taker’ or "quan- 
tity-adjuster ’ — that is, in responding to changes in prices, each 
household and firm revises its pure base and sales plans by adjust- 
ing the quantities of the things that it buys and sells. On the 
basis of this assumption, and of the assumptions that in the 
course of its economic activity cadi household seeks the lullest 
satisfaction of its desires and ea< h firm the maximum net re- 
venue, we have constructed a model cc onomv. Our purpose in 
doing so was to answer the question* why do relative prices vary? 
Within the framework of the model, this question has been 
answered, for the model provides us with a broad jet meaning- 
ful classification of the causes of changes in relative 1 prices and a 
framework within which we may predict the probable conse- 
quences of present economic events. 

From this model, we expected two things, namely, logical 
consistency and usefulness. We attempted to fulfil the former 
expectation by the manner in which the model was elaborated. 
The test of the us< fulness of the model is the empirical validity of 
the explanations and predictions that it offers. If we take any 
actual change in relative prices — for example, the fact that 
twenty-five years ago a ‘family" motor-car was roughly as ex- 
pensive as a semi-detached house w T hereas it is now only one- 
quarter or one-fifth as dear — wc generally find that the changes 
in tastes, production possibilities, etc., that have accompanied 
the changing pattern of relative prices arc those to which our 
model attributes a causal role. If we use the model to ‘predict* 
the consequences for relative prices of some past economic event 
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— such as Corf s invention of rolling and puddling, Hargreave’s 
invention of the ‘spinning jenny’, the imposition of customs 
duties on imported commodities, or the introduction of a 
guaranteed minimum price for wheat in the Irish Republic — 
we generally find that its ‘predictions’ are in accord, in so far as 
the direction of price change is concerned, with what has actu- 
ally happened. When predictions have been hazarded about the 
future consequences of current events, the passage of time has 
generally confirmed them. 

Our model is useful, then, because it enables us to make hypo- 
theses about the causes of changes in relative prices and the con- 
sequences of economic events for the pattern of relative prices. 
These hypotheses are empirically valid, and in that sense wc may 
say that they are useful or realistic. Since the model was merely 
the elaboration of the implications of certain assumptions — 
notably, that each firm and household was a ‘price-taker’ when 
buying and selling — these assumptions must be judged useful 
and realistic also. The usefulness and realism of the assumptions 
is thus derived from the usefulness and realism of die hypotheses 
that they yield about the behaviour of relative prices, and not 
vice versa. An assu mption that we j u dge realist ic on this test need 
not be realistic in the sense that it is descriptively accurate — 
that it is a photographic representation of an actual, existing 
economy. Indeed, the more realistic is it in the former sense, the 
less realistic will it be in the latter, for assumptions that yield 
useful hypotheses are usually heroic simplifications of the ob- 
served reality. From all aspects and circumstances of the reality, 
such assumptions abstract those elements that are important for 
the phenomena that are to be explained. The only test of 
whether or not the assumptions that are made have succeeded 
in isolating the most important elements is whether or not the 
hypotheses they yield are confirmed by events.* 

This thesis — that our judgement of the relevance and realism 
of assumptions must depend on the realism of their implica- 
tions — has been laboured, because ns converse has played a 
decisive role in shaping the development of the theory of price 
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during the past thirty years. The assertion that assumptions must 
be accurate descriptions of economic reality if they are to yield 
hypotheses that are empirically valid is implicit in Joan 
Robinson’s The Economics oj Imperfect Competition (London, 
Macmillan, 1933), and in E. H. Chamberlin’s The Theory of 
Monopolistic Competition (Harvard University Press, 1933) — two 
works that have since acted as 'pathfinders 5 for the intellectual 
flights of many economists. If the phenomenon that they sought 
to explain was the behaviour of relati j c prices, their expla na- 
tions add little to those to be found in Alfred Marshall's Prin- 
ciples of Economics , of which the previous eight chapters are 
largely a translation into a different idiom. ‘The new theories 
[of monopoly, monopolistic competition, oligopoly, etc., which 
we shall study in the chaptcis that follow] seem to make little 
difference to the laws of change as they are exhibited in the 
traditional (that is, Marshallian) analysis. . . . Whether an in- 
dustry is monopolized, or duopolized, or polypolized, or operates 
under conditions of perfect competition, we shall expect a rise 
in demand to lead to a rise in output . . . and it is still likely that 
the rise in demand will be accompanied either by no change in 
price, or by a rise. ... It is therefore hard to see that the new 
analysis does mu< h to displace Marshallian methods. Marshall’s 
assumptions are simpler, and if we are unable to tell which of 
two hypotheses is more appropriate, the simpler has the obvious 
claim to be chosen.’* These new theories, indeed, provide proof 
that assumptions should be judged by the realism of their impli- 
cations, for they show that the implications (for the behaviour of 
relative prices) of assumptions that themselves are empirically 
valid, are no more realistic or useful. 

While the attempts to verify the assumptions of the tradi- 
tional analysis — or rather to discover the extent to which they 
diverged from the real world — yield no more useful hypotheses 
than those that were already available, there did result from 
them a more detailed, and probably more useful, classification 
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of actual market structures or market morphologies. Conse- 
quently, we now have a number of boxes m which we may file 
actual firms and industries It is on this aspect ol these new 
theories that v»c shall concentrate m th< following chapters In 
the remainder of this chapter, wt sh ill list the t ntcria on which 
the < lassification is based, and we c 111 most < asik discover these 
by asking what would a real market hue 10 look like if each 
buyer and seller in it were to act as a pru e takei’ and qu intity- 
adjuster’? 

PURF COMPETITION 

I lie puce of anv coniniodm \ wilMx ichtuin for each house- 
hold that bu}s it and for c uh fum th »t st 11 s it it the following 
conditions are simult me ousl\ fulfilled 

(1; llu number of selhis films' of \ must bt so luge that the 
amount tli it c ichsdlci oflcis for sue 111 c u h pt nod constitutes 
sj sm ill a proportion of tin tot ll cju mtily being supplied bv all 
sillcis tli it lit, acting done, n powcilcss to afhet the prut by 
varying the amount that lie ofltis lor salt Hus number is m- 
c ipabh of being expressed c udm 1 Jlv VV< tan 011U dt fine it 
opci mon illy the numbtr of sellers must bt so luge th it any 
practicable vauition 111 the planned silts of my seller will not 
shift the in like t supph tur\t by enough to < mst ic huigc 111 the 
put t , in th< gi\ c n conditions of d< m uid 

(u) 1 lit liumbt 1 of buyers households of \ must bt enlarge 
that the planned puich iscs of uivbmu it mv pin c constitute s 
an msiginfieaiUly c m dl piopoition of tin uk il planned pui- 
e hast sat th it price I his assumptr 1 is in < < ss u ; foi tlie same 
re i&nn as ^i; above, n utuly, to eliminate m\ p])iccribl a sitr 
rufit ant inte 1 dependt n< e bttween the deei it n> of difltient 
bu)t is 

(in 11 k pioduc t \ tliit is bung benight md sold rmi c t be 
homogeneous lhc pioduet vv ill b< homogt » (tins if t xth buyer 
(sclh r is uidifit t cut is to which ui ) of 1 st lit 1 s produe tarn 
^bu\ t i 5 s puic li ist s 1 k bu\ s sells md if t tt li buyt r (st Her] is 
liidiflerent as between sellers buviis) If bu)trs lie to legnd 
each unit of A as bony a peifet 1 subsiitutt for each other unit of 
X , then it is not only nee ess u\ that the diflt rent units of X must 
be physically and chc inn ally identit al, 111 addition, the spatial 
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distribution of buyers and sellers within a geographical area 
must be such that no preference can arise for reasons of distance 
for the product of any seller, and the circumstances that surround 
the buying and selling of X must be identical for all transactions 
— for example, all sellers must be equally polite or equally rude. 

(iv) Each buyer, acting independently, seeks the fullest satis- 
faction of his desires within the limits set by his income and 
wealth, and each seller of X, acting independently of other 
sellers, attempts to earn the maximum net revenue per period 
by producing and selling it. This assumption is probably neces- 
sary to ensure that, when conditions (i), (ii) and (iii) are fulfilled, 
each buyer and each seller in fact behaves as a price-taker: 
the desire to maximise satisfaction or net revenue impels those 
who operate in the market to acquire enough knowledge about 
its main characteristics to realise that the price of X lies be- 
yond the control of each of them. This assumption is certainly 
necessary if w r e are concerned with the efficiency with which a 
market in which conditions (i) to (iii) are fulfilled transforms 
productive services into products and distributes the products 
amongst households — that is, if our interest lies in welfare 
economics rather than in positive economics, if wc are trying to 
answer the question: how well docs the price system work? and 
not simply the question: how docs it work? 

(v) The existence of a market in which there are large num- 
bers of buyers and sellers of a homogeneous commodity, with 
each buyer bent 011 maximising his satisfaction and each seller 
his net revenue, docs not by itself guarantee that each and every 
purchase and sale of the commodity will be transacted at the 
same priee. From our observations of markets wherein no indi- 
vidual buyer or seller can appreciably affect the price and 
wherein all transactions arc effected at the same price — and the 
markets for wheat, cotton, coffee, and some other agricultural 
products provide approximate examples in the absence of 
government (or other) controls and regulations — we see that 
assumptions (i) to (iii) are always fulfilled. While these assump- 
tions are necessary, they are not sufficient, conditions for each 
transaction being effected at the same price, and the markets for 
old gold and used jam-jars provide (or have provided) rather 
crude and approximate examples of their insufficiency. In addi- 
tion to assumptions (i) to (iii) above, we must make some assump- 
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tion about the 'amount of knowledge that eacli buyer and seller 
must possess to ensure that all units of the commodity are sold 
at the same price. And given this assumption and assumption 
(iv) above, we know that this price must also be an equilibrium 
price. 

It is customary to assume that all buyers and sellers must have 
complete knowledge of all prices and all price offers if all trans- 
actions are to take place at the same price. If wc accord this 
‘perfect 5 knowledge to each bu\er and to each seller, however, 
we make it impossible for the market in whu h they operate not 
to be in equilibrium, and we remain in ignorant e about the way 
in which the equilibrium comes to be established. What is 
wanted, rather, is an assumption that answtis the question: 
how much knowledge about what things must each buyer and 
seller possess if their joint action^ are to be .successful in estab- 
lishing an equilibrium? Wc* shall attempt to answer this ques- 
tion by examining the short-run equilibrium desc ribed in Chap, 
ter 4. The objective facts that underlie an equilibrium in the 
market for a partic ular prochu t X air the tastes ol each buyer- 
the production possibilities open to each srllei (which depend 011 
the physical productivities of the productive service's that he 
uses), the price of each variable productive service, and the 
price of each product other than X. These define the environ- 
ment of the market for A", and any equilibrium in that market 
must be relative to that environment. The equilibrium that 
actually emerges will depe nd on the knowledge that each buyer 
and seller possesses of these facts, and there w'ill be as many 
equilibria as there are degrees of knowledge. Jf the equilibrium 
is to reflect fully all these fac ts, th< a each buyer must be aware 
of (a) his own tastes; (/>) product prices, and 1 c) the relative 
capacity of different products to satisfy his desires, and each 
seller must be aware of (a) the quantity oi X that he will actually 
obtain from any possible combination of the relevant productive 
services, and ( b ) the price of each produc ii\< service. J he equilib- 
rium that we described in Chapter » was of this kind: it was an 
‘ideal type 5 chosen to simplify our analysis by giving us a unique 
and determinate equilibrium, and it was also an ‘ideal 5 of wel- 
fare economics. If wc wish this equilibrium to be established in 
our model, then we must assume that each buyer and each seller 
possesses full knowledge of each of the things listed above* 
s 
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In any actual market where conditions (i) to»(iv) above are 
fulfilled, however, households and firms may possess less than 
complete knowledge of the relevant data, and the degree of in- 
completeness of their knowledge will vary from one market to 
another. If we want some assumption to guide us when dealing 
with such markets, other than the assumption of ‘complete’ or 
‘perfect’ knowledge, we may assume that each buyer and each 
seller possesses that knowledge of the relevant data that he is 
bound to acquire as he implements and revises his plans. Thus, a 
household may make its initial purchase plan on the basis of 
certain expectations about the capacity of certain products to 
satisfy its wants; as it actually buys and consumes these produc ts 
it will gain some clearer notions about the satisfactions they pro- 
vide, and its purchase plan Tot the subsequent period will be 
laid on the basis of these. Similarly, a firm will acquire a fuller 
knowledge of the actual physical produc tivities of the produc- 
tive services it uses as it compares, and seeks to account for, the 
difference between the net revc uuc it expected to earn and that 
which it actually succeeded in earning. The knowledge that is 
acquired rn this wav will be the fuller, the mou stabk aie the 
elements ol the market emiiomnc lit. 1 a en if the environment is 
absolutely stable, howrvei, the knowledge that is so acquired 
need never be complete, for theie may be certain relevant data 
that a household or firm never becomes aware of through 
putting its plans into effect. Thus, if a household is initially 
unawau* of the < xisieiu ( of < ommoditv 1\ which would satisfy 
the same want as A, Twill not appear in its purchase plan and 
the implementation of that plan will not necessarily call Tto the 
household's attention. For the present, however, we shall assume 
that each buyer and seller lias complete knowledge ol his ‘seg- 
ment’ of the muihet environment: this simplifies our analysis in 
that it gives us a unique equilibrium price for maiket X when 
conditions (i) to (iv) obtain.* 

When the structure of the market for a commodity is ac- 
curately described by the five assumptions that we hav< listed 
above, we shall say that those who buy and sell in it are operat- 
ing under conditions of pine competition , or that in that market 
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there exists a Jtate of pure competition. When a state of pure 
competition exists in the market for A', each purchase and sale 
of X takes plat e at the equihlmum prict and each household is 
buying in each period a quantity of A such that its satisfaction 
from its total consumption is m iximiscd, and each firm is selling 
the quantity of A that piomist s it th< miximum net revenue per 
period, alternatively, we may tint each households pur- 
chases of A are such that the mugmal iat< of substitution be- 
tween A and each other product is qu d to the ratio of their 
prices, and each film’s sales of \ m e u h pc nod an such that [a) 
the marginal cost of production is c qu il to the equilibrium price, 
and ( 6 ) the margin il 1 itc of tee lum il substitution between any 
two of the productive services used to produce ‘his quantity of 
A is cqu tl to the rcciproc il of die 1 mo of then prut s 

In delineating tlu moiphologv of 1 purely competitive mar- 
ket, we hive confined rail attention to 1 nniket foi 1 piodrnt 
Pure competition m ilso exist m the m it Let for a productive 
service - tint is, in the mnht foi somethino tl it I11 ms buv 
and liouseholds 'or other in ms se 11 J he is urnptions tint must 
be fulfilled to gre us a puicly eonipetitni tntoi nniket are 
very similar to those hst< d ibovt ind 1 st itenunt of the it pre- 
cise contents is It ft to the uiclir I should now be clear that in 
oui c \planation of the dc te 1 nun nion of pioduc t and fac tor pin e s 
111 Chapters j and 7 we tssmned tli it 1 st ite of pure competi- 
tion existed in the product and f i< ten in n ke ts respee uv ly 

piRiicr coMPi iirroj\ 

If pure competition exists in the rrnrke t lor some eoinmodity 
A, ihen wc know th it it ( ub me icnt of Uine each buyer and 
seller of X will be a pile < -t ikti and the pri e o \ wiM be sueli 
that the planned purchases of all buyers will be the sime as the 
planned sales of ill sellers If the ni ike* environmt nt liters, 
however- as a result foiiximplc neial e ham>e in the 

intensity of the desires for \ — the existei ee of pun eompeti- 
tion tells us notlung about the re la ship between tin prices of 
X at successive moments of time it tells us inerelv that at each 
instant the price is such that the murk* t is eh art d it does not 
tell us anything about the p t th that will be iiaeccl b\ tin price 
of A as time passe* Wc s iw in C liaptcr 4 that the time -path of 
prices following some initial event depends primarily on the 
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adjustments that are effected in the firm’s sales ptans. We classi- 
fied all the adjustments that might occur into two groups, 
namely, short-run and long-run adjustments. In the short-run, 
the only revisions of sales plans that are possible are those that 
can be made by the firms already producing the product, within 
the limits set by the quantities of plant, equipment, managerial 
and executive labour, etc., at each firm's disposal; in the long- 
run, the total supply of ihe product may be augmented or de- 
pleted by changes in both the number and size of firms. We have 
already seen that the ease with which these long-run adjust- 
ments can be effected is reflected in the price elasticity of the 
long-run supply curve of the product: if no long-run adjustment 
was possible, then the long-run and short-run supply curves 
would coincide with one another; if all long-run changes could 
be accomplished with perfect ease and without cost the long- 
run supply curve w'ould be perfectly elastic, and following any 
initial rise in demand the price of the product would ultimately 
subside to its initial level. We shall now list the tilings on which 
the elasticity of the long-run supply curve of a product depend, 
and it is convenient to do so l>y staling the conditions that 
must be fulfilled if the long-run supply curve is to be perfectly 
elastic. 

If the long-run supply curve of a product is perfec tly elastic, 
we shall say that the industry is in a state of perfect competition , or 
that the firms in it arc' operating under conditions of perfect 
competition. Alternatixely, we may say that free competition 
obtains, where ‘free’ means both the total absence of any restric- 
tions of any kind on the entry of new firms or the exit of old 
farms, and, a consequence of this, that an increase in the output 
of the industry may be obtained in the long-run without any 
increase in the average total cost of produc tion per unit of the 
product, and therefore without any rise in the price. 

An economist would predict that the price of a commodity X 
would ultimately return to its initial level, after an initial long- 
run equilibrium has been upset by a rise in demand, if (a) there 
are no legal and institutional barriers in the way of new entrants 
to the industry, and ( b ) if the entrepreneurs that enter the in- 
dustry are identical in quality with existing entrepreneurs and if 
they can buy productive services of the same quality and at the 
same price as those that arc already there. For these conditions 
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to obtain, the following assumptions must be descriptively 
accurate: 

(a) There must be no legal or institutional restrictions on the 
entry of new firms into the industry that produces X . New entry 
may be restricted by government or by the firms already in the 
industry. In the United Kingdom, for example, there is only one 
firm in the broadcasting, coal, electricity and rail transport in- 
dustries, and the entry of new firms is prohibited by statute. 
The firms already in an industry may discourage new entrants 
by threatening to undercut their prices, by boycotting buyers 
who patronise them, or by collectively acquiring the source of 
some necessary raw material or the total supply of some essential 
skill and so depriving potential newcomers of its use. Existing 
firms may have patented the product, or some of the processes 
by which alone it can be produced : until the patent expires, new 
firms can only enter by paying licence fees to the patent-owners 
and these may put them in a disadvantageous position, ft is 
only when all such obstacles are absent that new firms will be 
able to enter the industry and operate in it on terms that are no 
less favourable than those which obtain for the firms that arc 
already there. 

( b ) If the prices of productive services are to remain un- 
changed as the industry expands, then each must be in per- 
fectly elastic supply to the industry. If the productive service in 
question is the product of other firms, it will be in perfectly 
elastic long-run supply to the industry producing A r only if the 
firms that produce it arc themselves operating under conditions 
of perfect competition, so that ie pre-conditions of perfect 
competition (that we are at present enumerating for industry X) 
must be fulfilled also in the industries producing the services that 
X buys. A productive factor (like a partu ular kind of labour- 
service) will be in perfectly elastic supply to industry X if the 
following conditions are fulfilled: 

(i) Each unit of it must be pci a :tly mobile, both geogra- 
phically and occupationally. Let us suppose that the service is 
carpentry, and that the demand for A' (in whose production 
carpenters assist) rises. As new eritiepreneurs are attracted to 
the production of X , the demand for carpenters’ services will 
rise. If the actual (or potential) carpenters who might meet this 
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new demand are not living in the same places as the firms that 
want their services, then a higher wage-rate might have to be 
offered to them — a wage sufficiently higher to amortise the 
initial, and cover the recurrent, costs of moving. By perfect 
geographical mobility of a resource, we mean the absence of any 
money cost in transferring it from one place to another. For as 
many more carpenters to be forthcoming at the existing w r age- 
rate as are required, that rate must be sufficient to cover the 
costs that workers with other skills would incur in changing 
their occupation. A high degree of occupational mobility implies 
the absence of any legal or institutional barriers in the way of 
new entrants to any trade; in addition, it requires either that 
the precise skills in different occupations are closely similar, or 
that enough workers are highly veisatile and flexible in intellec- 
tual ability and manual dexterity. II there is occ upational im- 
mobility, then a progressively higher wage-rate* must be offered 
to carpenters to induce new- workers to acquire that skill. What 
we have said of carpenters applies equally to entrepreneurs: 
they, too, must be perfect!) willing to mme, into the industry 
that produces A and at the rewards that < an be uiitiaflv earned 
there, from the industries and places in w r hich they are at 
present engaged. 

(ii) Each unit of each productive service must have full know- 
ledge of the alternative opportunities that are open to it. Each 
worker, for example, must know the cliflercnt jobs for w 7 hich he is 
by natural endowment suited, and the wage-rate that might be 
earned in each of them. If potential carpenters were ignorant of 
these things, then a rise in the carpenters’ wage-rate might pass 
unnoticed and so c ause no incicase in the number of carpenters. 
When the demand for product V rises, causing an increase in 
the net revenue of the firms that make it, entrepreneurs in all 
other industries must be aware of this fact; at least some of 
them must have enough knowledge of the methods and costs of 
production of X to realise that the higher net revenues that 
firms now making X arc earning might be earned by them also. 
If entrepreneurs in other industiics are ignorant of these things, 
then no new firms may be set up following the increase in the 
demand for X , 

(iii) Each unit of each productive service must not only have 
full knowledge of present opportunities: it must also have unique 
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expectations about how the ran^e of opportunities, and the re- 
ward that each pi onuses, will varv in the future Let us suppose 
that the w^c-rat'* ofc arp< ntt is rises in the short-run, as a result 
of a rise m the demand lor the 11 sd\ucs 11ns need not evoke 
an increase in the. number of < upuitcis even if all the condi- 
tions that wc have alrc ldv listed m fulfilled lor potential car- 
penteis may not respond bet uisc tluv 11 c urn (it un about the 
futuie bcha\ioui of the ( upcutu^ vv 1 e iite, and because, 
being uncertain, tlitv ma\ be lo tli to aeejuin a new skill that 
would force them to live in tlu pitsuKc of unci itmity as tlu\ 
practised it i hus, tin r mge of \ dues within which potentul 
< irp< nter 1 lie lie \ c s the w ige iat< vvdl lie at se me elite in the 
future or fluctuate enci tin future nitv be wide r or 11 in owe r 
than that whu h e upc nur B h is m mind, 01 tlu two 1 mge^ may 
oveilipone motln 1 I11 these uk untunes even though f md 
B are in all otlu 1 lespe e ts jeh ikk il the w i^e -r ite th it w ill in- 
due 1 A to become acaipcntci me el not indue e B > do so 01 to 
1 1 main so DiJle ic lit e \| e( t Uions ibout the iutim bchiviouiof 
the eupenteis \\at»e 1 itc inn iheufo c b) the mse Kes e xpl un 
a less thin peileeth chstie mppK Mine of ^ ujxnteis m the 
long run Ivenif f s cvpe e t Minin ire nle ime il w ith those of B 
— even if the ) both U el th it the \\ ige-r ite in fuluie will not be 
more than per e e lit gi< ite 1 01 , pe 1 e e nl h ss tlian its pie se nt 

level — the v m i\ chile 1 in the 11 u itucle s tow it els mu e rt nntv * 
If \ is venturous, and 1> timore us md h ippv onl\ if lus future 
caimnvs seun st 1 1 >le in see m tlu 11 1 mi move into c 11- 
pentiv while B k minis Vvlun In is Whit we have s nil of 
caipente is applu s cepi lllv to the < vtk ts of in n lime s and e ejuip- 
ment mel to those who in venturi »< then sunn l n< e rt unty, 
and the attitudes to\ uds unee-tumv, nuv the 11 foie explain 
why the long-run eejuihbi nun pne e oi a piexhn live SMViee may 
rise if there is a perm me nt nun ise in tl c dr mind for it We 
may think of this hnjiei pi < ( is be 111^ 1 ewml to those who 
carnitfoi bcann^ mu < it miiv or f oi ‘living with* it 01 we may 
view it as be 111.4 e ausc cl b\ the unwi u^nc ss of othe is to lx u the 
une e rlaintv 

bnccrtamty mav ivut its stiongcst influenee in shaping the 

* \\c are lien assuming th r uigt t t <pcet 1 \ dues of the \ 1 e rate is 
independent of iht attit ide t aids u i t rid rity While this sums rcasc ruble it 
may not be realistic 
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decision of the entrepreneur. The entrepreneur is\he productive 
factor whose initial decision creates the firm: it is he who hires 
or buys productive services and organises their transformation 
into saleable products, and who obtains his reward in each 
period from the difference between the revenue and the total 
expenditure on all productive services. In calculating the net 
revenue he might earn were he to enter some industry A r , he 
must estimate the present level and probable future behaviour of 
the price of the product, and of the prices and physical produc- 
tivities of the productive services. Uncertainty bears more 
heavily on him, therefore, largely because there are more vari- 
ables about whose values he may be uncertain. He may elimi- 
nate some of the uncei taint v by making long-term contracts 
with the owners of productive services, though his inclination to 
do so will reflet t his own attitude towards uncertainty. Even 
though the existing firms in industry X are currently earning 
high net revenues, therefore, other entrepreneurs may not enter 
it: they ina\ doubt that similar net revenues would accrue to 
them were they to begin pioriut ing A" or thr\ may be uncertain 
about t lie behaviour of net revenue in that industry in tfir future. 
The relatively higher net revenues, that the firms now produc- 
ing X are earning, may therefore be explained by the fact that 
the existence of uncertainty makes the supply of units of an 
otherwise homogeneous entrepreneurial factor less than per- 
fectly clastic; alternatively, we may view tlie.se net revenue's as 
being the reward that accrues to entrepreneurs already in the 
A -industry for "bearing’ the uncertainty.* 

It is clear, then, that if each productive service is to be in 
perfectly elastic supply to industry A, each owner of each ser- 
vice must have perfect foresight about the future behaviour of 
the price of the service that he sells. Alternatively, wc may 
assume that the owners of a productive service arc equally un- 
certain about the future and what it holds for them, and that 
they all have the same attitude towards uncertainty. The former 
assumption is merely the limiting case of the latter when the 
‘value’ of the uncertainty is zero. 

(iv) Lastly, we must assume that each productive service is 
perfectly divisible. Let us suppose, by way of example to show 
the necessity for this assumption, that carpenters are an indivi- 

* See the section on profit in Chapter) 10. 
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run rate of 0 W after he has actually begun work m the industry. 
When the demand for carpenters rises continuously, therefore, 
the number of hours of work that are being supplied per 
week will rise discontinuously along the path WABCDE . . . .The 
existence of indivisibility — or moie accurately, the fact that 
the quantity of a produc tive service cannot be increased by the 
same proportion (with no change in its price) as the change in 
the demand for it - means that the long-run supply curve of it 
may be less than pcifcc tly elastic* over a‘ least a part of its range. 
When this occurs, we shall only observe a perfectly elastic long- 
run supply cuivc feu the service iJ the demand for it rises discon- 
linuously also by the same steps as the discontinuities caused by 
the indivisibility. 

Indivisibilities may explain why there is a permanent rise in 
the net revenues of firms produc mg some product X following a 
rise in the demand for it, in the same way as they explain why 
the hourly wace-rate of carpenters mav remain higher than its 
initial le\el follow ino L \ risr in the demand feu their services. 
The indivisible factor max b* the entrepreneur : it may happen, 
for example, that the quantities of all productive services that 
he must employ to gixe him the lowest avciagc cost per unit of 
output would so euhanc e the output of the product that its price 
would fall ter a level that would give the new entrepreneur (and 
those already in the* industry' a negative net revenue. Alterna- 
tively, the dominant indivisibility may lie in the machines, equip- 
ment or processes that arc requind in industry Y: in these 
cin umstances, the advent of a m*w firm using tire indivisible 
machine or process would so enhance' tlu industry’s output that 
no firm earned a positive* net revenue. 

When there are no legal or institutional obstacles in the way 
of ncw r firms entering industry A', and when all the productive 
services required to produce X arc perfectly mobile and per- 
fectly divisible*, and their owners perfectly knowledgeable and 
possessed of perfec t foresight, then conditions of perfect compe- 
tition obtain in that industry. When these conditions prevail, 
then each firm produc ing A’ will be of the same size — that is, 
each firm will be enjojing the same advantages as each other: 
each firm will be employing the same quantity* of each produc- 
tive service as each other firm and all will be producing and 
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selling the same output in each period; and the total revenue 
being earned by each firm will just suffice to cover its total costs 
of production — that is, to pay for the productive services that 
it uses at their current market prices. 

The pre-conditions of pure competition that we listed earlier 
define the shape of the demand curve for the product that each 
firm sells and for the services that each household sells: the 
demand curve that laces each seller of a product or productive 
service will be peifcctly elastic at the ruling inaiket price. The 
pre-conditions of perfect competition, in their turn, define the 
relationship between the demand and cost curves of the indi- 
vidual firm: the demand curve Joi its product and the average 
total cost curve will be tangential to one another, so that the 
firm’s total revenue just covers its total costs of production. It 
should be noted that conditions of pure and perlect competi- 
tion need not necessarily co-exist. It is com civ able, for example, 
that there might be pure competition 111 an indu ti v, but that 
the entry of new linns is prohibited bv government; this is un- 
likely, however, for government intervention is usually the con- 
sequence of organised lobbying bv the linns iheadv in the 
industry, and once they have enjoyed the fruits that (,0-opera- 
tion bears they are unlikely to retui n to a situation in which they 
must act independently of one another. If perlect competition 
exists, however, then it is probable that pure competition exists 
also: for example, if all productive resoui< es are perfectly divi- 
sible — one of the pre-cc rfihons of ocrle< t competition — then 
this by itself suggests that time will be a huge number of films 
already in the industry. The concepts of pure and perfect com- 
petition are, therefore, logically S( >aratc: tiro former defines the 
equilibrium of each firm in an industry; the latter defines a par- 
ticular equilibrium position for the whole group of firms that 
constitute the industry. 

If conditions of pure and perfect competition are simul- 
taneously fulfilled in each industry in the economy, then the 
pattern of production will reflect t \ ctly the pattern of house- 
holds’ tastes: it w'ould be impossible for households to obtain one 
unit more of product X y for example, without their forgoing a 
quantity of some other product T that they valued at least as 
highly as the additional unit of X. This model of universal pure 
and perfect competition is the ‘ideal’ of welfare economics. Here, 
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however, we are more interested in its positive than its norma- 
tive uses, and we shall now use it as an ‘ideal type’ and deduce 
a system of market classification from the observed differences 
between the real world and the assumptions on which it (the 
model) rests. 

A CLASSIFICATION OF MARKETS 

If all the assumptions that we have stated in the previous two 
sections were simultaneously true of any actual market, then 
those operating in that market would be doing so under condi- 
tions of pure and perfect competition. The most ( ursory know- 
ledge of actual markets suflkes, however, to convince us that 
these assumptions are generally, if not always, descriptively in- 
accurate. While gent Killy lacking in empirical validity, these 
assumptions nevertheless pun ide us with the criteria on which a 
rough and workable classification of actual markets can be 
based. The mannu in whi< li they help us in this respect be- 
comes deal if we inteipret each assumption as being com- 
pounded of a statement that a certain variable exercises a 
determining influence cm the b< havioui of firms, and ftf a state- 
ment that this variable is assumed to have a particular value. 
Viewed in this light, ( ach of oui as umptions becomes the ‘pro- 
due t’ ol a ‘multiplicand’ which is simply a statement that some- 
thing is relevant if w T e are concerned with a firm’s behaviour, 
and of a ‘multiplier’ which is the piecise value that is attached 
to this relevant variable. 1 bus, the assumption that to have pure 
competition, we must, inter aha , have a large number of firms 
in the industn , means that the behaviour of each firm (whether 
it will be a ‘pric c-takei’ or a ‘price-maker’ ) will depend on the 
number of other firms producing the product, and that to the 
relevant variable "number of firms’ we have attached the value 
of infinity. Again, the assumption that the product that is being 
produced by the many films must be homogeneous, means that 
the ‘degree of homogeneity’ is a relevant variable, and that we 
have given it a value of infinity. Lastly, we have asserted that 
the behaviour of the price of a product following an increase in 
the demand for it will depend on the mobility and divisibility of 
productive resources and on the knowledge and foresight pos- 
sessed by their owners and wc have given each of these the value 
of ‘perfect’. 
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Our judgement that the assumptions underlying pure and 
perfect competition arc ‘unrealistic* can now be expressed more 
precisely: each of our assumptions isolates a relevant variable, 
and it is the value that we have attached to each of these that is 
‘unrealistic’. A classificatory system into which actual markets 
can be fitted may therefore be developed by giving realistic and 
typical values to the relevant variables. The completeness of the 
classification that emerges will depend on whether or not all the 
relevant market characteristics have in faU been included in 
our model. The test of its completeness is partly logical and 
partly empirical. In our models of pure and perf'*i t competition 
we obtained determinate equilibria and this suggests that 
nothing that was relevant was excluded. Most at tual markets at 
the present time can be brought within the classification by 
varying the values that w r e attach to tlu < harac teristics that we 
have isolated. Lastly, the success with which we can explain 
economic events and predic t their mam consequent $ with the 
help ol hypotheses derived from these assumptions suggests that 
all the major influences that affect the behaviour of relative 
prices have been included. 

Before proceeding to list tvpical markets, it is worth noticing 
the analogy between our intentions as described in the previous 
paragraphs and the methods of the phvsical sciences. 'I he law 
of gravity, for example, states that if a body ol any si/e, shape or 
mass is dropped near the earth and in a \ .u uum, it w ill fall with 
a constant acceleration of ibout 32 feet per sen one! per second. 
This is a limiting case of a more general statement, namely, that 
the rate of fall of a body depends or it* si/e, shape and mass, the 
height from which it is dropped and on the atmospheric pres- 
sure: the law* gives the value of zero to the last ol these, making 
size, shape and mass of no impoi tance, and it gives a low value 
to the height from which the body is dropped. By giving other 
and more ‘realistic’ values to these variables, wc could derive 
alternative hypotheses about the rate of accelc ration, and we 
would find that there is close corresp * dene e between the values 
accorded to the variables and the extent of the divergence of the 
rate of acceleration from 32 feet per second per second. By pro- 
ceeding in that way, we can make more precise predictions 
about the behaviour of particular objects dropped in particular 
circumstances. The law of gravity is analogous to the hypotheses 
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that have been put forward in the previous eight Chapters. These 
hypotheses enabled us to predict the general direction of the 
changes in relative prices that would follow a particular econo- 
mic event. As we give more realistic values to the variables 
relevant to our analysis, we may be able not merely to predict 
the general direction of the change in the relative price of a 
commodity following a change in the demand for it, but also to 
give some notion of its extent by indicating whether it would be 
less or greater than that which would have occurred had condi- 
tions of pure and/or perfect competition prevailed. 

The variables whose value helps to determine the actual 
course of particular prices an* (i) the number of sellers: (ii) the 
number of buyers; (iii) the amount of knowledge that each pos- 
sesses; (iv) their objectives; (v) the degree of homogeneity of the 
product they buy and sell; (vi) the unimportance of legal and 
institutional barrieis to the entry of new buyers and sellers; (vii) 
the mobility and (viii) the divisibility of productive resources; 
(ix) the degree of knowledge and (x) of foresight possessed by 
their owners. Each of these may assume any value from zero 
to infinity, and since we believe that this list induces all the 
relevant variables, then 1 * * 4 must exist a set ofpicii.se values for 
each of them that will accurately describe the morphology of 
any particular maiket in the economy. The infinite number of 
possible market morphologies that may emerge in that way has 
customarily been fitted into a primary classification that arises 
in the following manner: a value of zero is given to variables 
(vi) to (x) inclusive, and variables (iii) to (v) inclusive are given 
the same values as under pure competition, and alternative values 
are given to the 4 numbers of buyers and sellers ol the product. 

Economists have long been aware that a high degree of cor- 
relation exists be tween the number of sellers (or of buyers) of a 
commodity and the market behaviour ol each of them, so that 
the values that were accorded to these variable's were the critical 
values necessary to isolate the different kinds of market be- 
haviour. On this basis, the following classification emerged: 

1. Monopoly: This is the name given to the market form in 

which there is one seller, an infinitely large number of buyers, 

and in which the values assumed by variables (iii) to (v) are the 

same as when conditions of pure competition exist, and the 
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value of each oi the \anables (vi) to (x) inclusive is /cro. Where 
this hind of maikct exists, we would expec t the single seller to be 
an ‘independent price -maker' — that is, to possess some power 
to determine the pme oi his product — and we generally find 
that these expectations 1 u conlnmed Ilu complemcntaiy 
market form is monopunn whue time is one l)u\cr in infinitely 
large number ol stilus, and whuc all tin othu vanables have 
the same values as Joi monopoly. 

2 Oligopoly I Ins 1^ l mukt t in which tli it aie a few stilus, 
and in which the values issumed 1>> il 1 tlu olhu v 11 tables are 
the sime as when tlu le is monopolv \\ lun ohgopcdv exists, we 
w Mild expect e ieh ol tin sin ill minihe 1 ol stilus to have some 
power to e boost tlic pm e it w Ineh In will s il Lis piodue l, but 
this power is limited b\ the existence of 1 lew mini firms se lling 
the same product ! or brevit> s s ik< , we shill say that e a h 
oligopolist is an mtude pendent pnu inilej tint is, his 
power to set i price toi his { induct is uuunisuibe d by the de- 
cisions of Ins rivals 1 he compliment 11 > tvpe of in 11 1 u is o'wup- 
soil), where we h ive a fe w l)ii,us niel m infinite 1\ 1 11 g« number 
ot selleis, uid wla ie all tin ollm \ iu ible shoe the s unc values 
as foi oligopoly 

3 Bilatciai Monopoty Hue the 1 e is one bu\ u and one seller, 
and e i< h of the other rdevmt v uiibles li i'* tlu same value as 
for monopoly or oligopoh Win 11 bii * t< i d in mopoly e \isls, the 
single buver and the single s< llu ol tin e >m modify 01 piocluc- 
Uve suucc caeh ]) >s e sses mi powei to fix the pnee itwhieh 
the Lr ansae twins be tween them h ill be fiiullv e fleeted 

4 \ loriopolislic Lomptl ho 1 llus foirn of muket wa first ex- 
plicitly isolated b\ Profe^soi f II t n unbulm in his lht Theory 
of Monopolistic ( ompclttion 11 uv uei Lnivu y l e ss 1 <)J ^), so 
that it is the youngest of 1 his famih ol \ nmtiy types of market. 
A state of monopoh tie competition exists when all the variables 
(save (v land f\i ) aie given the s nne \ il w s ts unde r conch turns 
of pure and pe rfe e l compe tilion It is ussum d that c xcli unit of 
the product which is hung produced y many firms itid bought 
b\ many households is i elosc but not a perfect, substitute* for 
each other unit, and that time is some legal obstacle such as 
the laws i< litmg 0 pate nts and t» ide marks; tli it prevents any 
firm from produe mg and selling a ptodue t th it is m dl re spccts 
identical with that bung < ui ready oilcrcd by any otlici firm. 
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If we wish to make this list of market prototypes exhaustive, 
we must add the market forms with which we are already 
familiar: 

5. Pure Competition: In its simplest form, this type of market 
requires the values for variables (i) to (v) that we have listed on 
pages 261 -5 above, and zero values for the variables (vi) to (x). 

6. Perfect Competition: This type of market logically requires 
that pure competition exists also, so that for it to occur wc must 
give the pure competition values to (i/ to (v) and the values of 
infinity to variables (vi) to (x). 

In the chapters which follow, we shall concentrate mainly on 
the kinds of competition that are to be found in the markets in 
which products arc bought and sold. In the next < hap ter, we 
shall study the prototypes of monopoly/monopsony and mono- 
polistic competition, and we shall examine the tommoner 
variants of each of them. In the lollowine chaptei — Chapter n 
— wc shall study oligopoly /oligopsony and bilateral monopoly. 



CHAPTER 10 


Monopoly and Monopolistic Competition 

T he manner m which capitalistic economic systems have 
evolved has resulted in pioduc ts and pioduc tiv* services 
being prodm til, bought nul sold m a wide \ aru ty of dif- 
fc ent market stiue tuns In this i ha) tei and in the next, we shall 
desenbethe way in wine li these narked ue custom inly classi- 
fied In any system of cIissiIk ition, obj< els th it m put into the 
same class aic described 1>\ Intm^ some of th( attnbules ilia 
the) have in common, and the atuibutes th it are letually listed 
in the definition of the class in those which die be he ved to be 
the most important In economics mu Lets in dassifnd mend- 
ing to the numbe i of buycis md se lie is who ope i tie in the m and 
the degree ofhomogcneity oJ the pioduetthil the y buy and sell 
In all the markets thit wc eolleetively e ill monopoly’, fe>r ex 
ample, there is one seller and m in\ buyers of x homogeneous 
commodity , in the class that we < ill oligopoly', the le an a few 
sellers and many buyers of i e ommoditv th a is cithe i peift illy 
homogeneous, or sufficiently liomoge neons loi it to be me aning- 
ful to call each unit of it by he mie n inu I h ! e 1 iss h is many 
other attributes m addition to those we list in out d« ser ption <>£ 
the markets that aic melud< el m it foi c> imple , the decree of 
freedom that a seller possesses in d< uhng it wh ( price to sell 
his product varus wide ly from one incliv lelu il m uke L toanothei 
This, however, is rtgarded as a suborclin itc il tribute, in that 
variations in a film’s freedom to h\ a pn e toi its pioduc L soe m 
to be closely correlated with tlu numbe r o f firms that are cur- 
rently producing tht same (or c lose h similar) product and with 
the number of households that are cu n ntly buying it We shall 
therefore find that our el issification wine h is bas< d on the mor- 
phology of markets aecoids closely w ith a classification base d on 
the market behaviour of firms In this and m the hext chapter, 
we shall describe the market behaviour that is typical — and 
indeed, probably the necessary consequence — of the classes of 
T 279 
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market that we have called monopoly/monopsony, oligopoly/ 
oligopsony, and bilateral monopoly. This can be done most 
easily by taking an ‘ideal type’ for each class of market and 
studying its properties. In no case, however, is it likely that all 
(or indeed any) of the actual markets, that are put into any of 
our classes, will conform to the ‘ideal type* that we choose, for 
wc would expect to find as great differences between markets 
that we group together as monopolies or oligopolies as arc found 
between individual beings that are grouped together in the 
biological class homo sapiens . We shall therefore indicate the 
kind of vaiiations that may be found between the individual 
members of each of our main classes. Lastly, when all that has 
been done, we shall attempt to assess the usefulness of the system 
of market classification that we have adopted, and of the theories 
of market behaviour that have been based on it. 

MONOPOLY 

Wc shall take the simplest case of monopoly for our ‘ideal 
type’. Let us suppose that there is one seller of commodity A\ 
that pure competition exists in the markets in whicli^ic buys his 
productive services so that the price of each of them is a datum 
for him, and that there is a very large number of knowledgeable 
buyers who buy his product in each period of time. Wc shall 
further suppose that the monopolist believes that there is no 
possibility, either now or in the forseeable future, of any new 
fir nr (s) being set up to produce A r , and that, in pursuing his 
objective of earning the maximum net revenue per period, he 
believes that his actions do not affect in any way the prices of 
any other prodiu ts or the behaviour of the firms that make and 
sell them. By these assumptions, we, inter alia , exclude monop- 
sony in the markets in which the monopolist buys his produc- 
tive servkcs and we eliminate all elements of oligopoly in the 
market in which he sells his product. Starting with this simple 
model of monopoly, wc shall attempt to do three things: first, 
to describe the tjpical market behaviour of a monopolist; 
second, to indicate the wide variety that may exist amongst the 
individual markets that are classified together as monopolies 
and this we shall do by modifying some of the assumptions on 
which the simple model of monopoly rests and examining the 
consequent modifications in the monopolist’s plans; and third. 
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to catalogue the methods by which monopoly might be created 
and the measures by which it might be perpetuated. 

THE TYPICAL BEHAVIOUR OF A MONOPOI1ST 

Our monopolist is the sole seller of A r . Theie are manv know- 
ledgeable buyers of A r , and the relationship between their 
planned purchases ot X and us pi h c is summarised in the total 
demand for X\ and we know iTrom Chapter 1^ that the planned 
purchases at each price in ca<h period of time depend on the 
tastes and preferences of the buv ns, their planned < on sumption 
expenditures and the price of each other commodity that com- 
pc tes with X for their patronage. I hv total demand foi A\ there- 
fore, delimits the sales environment of the monopolist - it 
describes the whole range of sales plans that is open to him. He 
can, if he so desires, 1 lan to sell a relative 1 ) small quantity 01 A\n 
a relatively high price, or aielatively lanrequantiU at a relatively 
low price. The prr< e that he cheides lo fix for his p.oeluct, and 
therefore the quantity of it that he can hope to s< II, will depend 
on his objective 1 . In this simple model, w e are assuming that he 
seeks to earn the maximum net revenue pei period, so that the 
monopolist will choose the sale's plan, and the purchase plan tor 
productive services by which it tan most cheaply be imple- 
mented, W'hich promise the maximum c\<os of total revenue 
over total costs. This ihoiie is illustrated in Diagram cjo, wlieuc 
we assume that the monopolist is fulh aware of the demand fe^r 
his product and of the lei ior Jiip between total costs (^'pro- 
duction and output. 

The demand curve for A r is show" by DD in Diagram 90 (a). 
The relationship between sales and total revenue wliie h is im- 
plicit in this demand curve, is shown by the curve OR in Dia- 
gram 9o(i). Each point on the 0 / 2 -curve rrav b e derive d simply 
from the demand curve: thus, an output of O \l e an be sold at a 
price of OP per unit, giving a total re j ve*nue *'l O \IJ\P, which is 
represented by the distance MS in Diagram (b). The be- 
haviour of the 0/2-cur vc reflects the j rice elasiieity of the de- 
mand for X: to effect an increase in the salens of A per period the 
price must be lowered, and recalling the approximate measure 
of the price elasticity described in Chuptei 1 (supra, pages 37 "~ 9 ) 
we see that the revenue curve will rise w T hile the demand is 
relatively elastic, reach a maximum when demand has unit elas- 
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ticity and fall when demand is relatively inelastic. This rela- 
tionship bi tween lev enuc and the prk c elastic ity of demand may 
be expressed precisely: let dR be the small change in revenue 
following a small ( hangc in sails of iX that is edected b) a small 
reduction m the unit pike of JP. Then, if initially the price was 
j'per unit and sales I pci period: 

ill - Total levenue alter the price reduction less total revenue 
befoie the price reduction 

,(P~iP)(XUX)~P.X 

,P,X-XAP}P AX-iP. iX-PX 

That is: 

ffl-PAX-XAP (approximately) 
=PAX(i-X,dP/PAX), 



Monopoly and Monopolistic Competition 283 

We know, however, that X . dP\P dX is equal to the reciprocal 
of the pnee elasticity of demand, e . Hcncc 

dR=P rfl(r-i/<?) 

or dRfdX P(\-ie) 

The expression, dR d\, is c died the ‘m uginal revenue’, and wc 
shall deal with itmorelull\ late 1 

The line CC in Diagr im qo [l>^ sliows the n 1 itionslup bt tween 
the monopolist’s total costs and Ins 1 \te of output, and it max be 
obtained bv the me thods d< si ubecl m ( h ipt< 1 2 1 Ik OR-l urve 
shows us the total revenue tint lit could t un b\ selling each 
output, and the ( f-cuivc shows us the minimum sums of money 
that he must spend on lining 01 Inning ihc productive stmc.cs 
that art needed to produce * uh output 1 lit net le venue that 
he would earn by pioduciue ind se Ping m\ output is shown by 
the vertical distanee between the levtrne uid cost curves at 
that output Given the objective tint we line imputed to him 
he will plan to product and stli O \1 1 1 e u h ptiioel at a unit 
pnee of Afb O\l,ioi then md nnlv then will his 111 1 n venue 
pcrpcnod be atamaximun 

The monopolist > elioiet ol a s d< s pi in m iy b describe d in 
dilfercnt words If net revenue is it imivimum it the output 
0 AI, then it must be less than tin at outputs which ire Greater 
01 less than 0 A 1 by one unit th it is costs must rise faster than 
revenue as output is e\p <4 he bevond 01/ ii d i< venue must 
fall faster than costs ts output is ledutcel below 0 A f At the 
output OM, the 1 doie, the rite o f lunge of k venue must be 
the same as the late oi ch men eft t il costs We 1 now that the 
rate of change of tola* costs xs e utput is varied is called mar- 
ginal cost (supra, C liapte 1 2, p ige 7 } ) and diat the marginal cost 
at any output is measured by the slope of the tot il cost curve 
The rate of change of re\ enue as s ilt s ue me a is calle d mar- 
ginal revenue , and it is measured by the slope of the total revenue 
curve at each level of sale s 1 rom x >1 igiam 90(A), wc can see 
that the slope of the total revenue tuive continuously declines 
as sales arc increased it becomes zero when revenue is at a 
maximum and assumes progressively laigcr negative values 
thereafter. We can sec also liom Diagram 9 o(bj that at each 
output marginal revenue must always be less than the unit price 



Price, average cost c marq*naJ cost per unit 



Diagram 91 
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the price is also* that which promises the maximum net revenue 
per penod, then marginal cost and marginal revenue must be 
the same, so that MR MC-P(i - ije ), or P - MCj(i - ije ) 
In developing our analysis of monopoly, we shall generally use 
the curves illustrated m Diagiam 91 It must be emphasised, 
however, that when wc say that the monopolist chooses ihe out- 
put at which marginal cost and marginal revenue aic equil to 
one another, wc add nothing to the st itc me nt tli it he chooses the 
output which promise s him the gi e it c st nc t re vt nut per penod 

SOMT ASSUMPTIONS WODJ1UD 

In this section, we shall nindifv some of the assumptions that 
ha\ e unde rlam oui analv «is of monopol\ <0 f ir V\ ( sli ill c x mnne 
what happens when (a ) 1 the monopc hst pm uos somt objective 
other than the maximisation oi h s net h venue, ( b ) thru is in t 
one market, but rather sevi ral rn u k( ts in which he m ly sc 11 his 
product, (r) all potential buvers ut not aw uc 01 the mono- 
polist s product or of its relative ibibtv to sitisfy then desues, 
and ( d ) the monopolist behoves that the demand loi lus product 
m future depends on his proo nt actions lir«»t, the alternative 
objectives tli it a monopoh < might pursue Jn our example, the 
fact that the monopolist fixed the pri(< of his product at OP 
pci unit was expl line d (given ill tht othe r assumptions) by his 
assumed desire to m iximise his 1 1 1 revenue in e ich }>c nod of 
time Now this objective is the same as that of \ firm ope rating 
undei conditions of pe ifee cn ipe tition I or a f rm in those < on- 
ditions, however, that objee live is obhg itor) it js not s > much a 
separate clement in the m like t mi ohologv as a ne e e ssai v e on- 
sequence of ill the other elr me nts, >r if a firm is t > suimvc m a 
perfectly competitiv e irarke t it e an onlv hope to me e e c d in doing 
so b} seeking the maximum net revenue from its euirent opera- 
tions A firm that is operating unde 1 conditions of othe iwise pure 
competition might regard tins objective i permissive in tht 
short-run, but if competition is alv or rlcct it must pursue it to 
avoid bankiupicy in the long-iun t 1 1 monopolist is not com- 
pelled, however, to choose this objective, foi there is no other 
firm, either now or in the future , to so eompe I him 1 he assump- 
tions by which we have defined th environment m which he 
operates will not help us, then, to say w hat particular aim he will 
have, for that will depend largely on the individual ldiosyn- 
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cracies of the person who plays the role of monopolist in our 
model. While in these circumstances, our model will not help us 
to predict the precise price and output that will be fixed in any 
particular case, it nevertheless helps us to delimit the range of 
highly probable prices and outputs: the monopolist will not fix a 
price that lies below that at which the average cost and demand 
curves intersect one another in Diagram 91 , for at prices below 
that his total revenue would not cover his total costs, and he is 
unlikely to fix his pric e above OP , the price at which the net rev- 
enue per period would be* at a maximum. 

Second, in our analysis of monopoly so far we have assumed, 
inter alia , that the households who bought his product were as 
knowledgeable as they would have been had conditions of pure 
and perfect competition obtained. A necessary consequence of 
this assumption w'as that each unit of the monopolist’s output 
would be sold at the same price: if lie fixed a higher price for 
group A of buyers than foi gioup Ii, the foimer w'ould buy from 
the latter and the latter alone would buy horn him; in these cir- 
cumstanres, since all units o( the pioduct must be sold at the 
same price, the monopolist will earn the maximum net revenue 
by fixing the pric e of rue h unit at OP in Diagram 91. We shall 
now suppose that the potential buyers of the product do not 
constitute a single and know ledgeable group, but that they are 
divided into several groups, and that each buyer is aware of the 
prices at which any other buyer in the same group is buying, but 
quite unaware of (or unable or unw illing to profit byj the piice 
at which any buyer in any other group is buying. Each such 
group of buyers will then constitute a separate and independent 
market for the monopolist’s product. The markets may be 
separated by ignorance, or by laws that prohibit the movement 
of the commodity from one market to another, or by accepted 
social conventions and customs that frown upon transactions 
between members of different groups. Our analysis may easily 
be extended to encompass several markets. The monopolist re- 
mains the sole producer and seller of X to all markets, and there 
will be a separate demand for his product in each market, de- 
pending on the tastes and planned expenditures of the buyers 
who buy within it and on the prices of all the other goods that 
they might buy. The monopolist’s problem is to fix a price for 
his commodity in each market, and its formal solution is illus- 



Diagram 92 
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output: thus, OXTS is the greatest sum of mondy that can be 
earned by selling an output of OX, and this is earned when a 
quantity 0 X a is sold in A and 0 X b in B.* The MR a+b -curve thus 
illustrates the second condition mentioned above. The first 
condition is fulfilled when the monopolist is producing an out- 
put of OM per period, for at that output marginal cost and the 
addition to revenue from selling the OM - th unit are the same. 
The monopolist will therefore plan to produce OM per period 
and to sell OM a \n markets at a price of M a P a per unit and OM t 
in B at a price of M b P b per unit. 

We know (sec supra, page 283) that at any level of sales in any 
market marginal revenue - lie), or P -- MR(e/e - 1). If 
the demands in markets A and B are such that at each price the 
price elasticity of demand is less in A than in B, then the mar- 
ginal revenue yielded by selling an additional unit in A will be 
less than the marginal revenue in B. Conversely, if the marginal 
revenues are the same in A and B, then the price must be greater 
in A than in B. If at each price the price elasticity of demand in 
A is the same as that in B — that is, if the demand curves are 
iso-elastic — then when the marginal revenues in llie^wo mar- 
kets are the same, the monopolist will be charging the same 
price in both markets. We conclude, then, that if the demand 
curves in the separate markets A and B are iso-elastic, the mono- 
polist will earn the maximum net revenue by charging the same 
price in each market — that is, there will be no price discrimi- 
nation between them, for if dillerent prices were chaigcd the 
net revenue would not be in.'iximised; if the demand curves are 
not iso-clastic, then when net revenue is gieatcst the price will 
be higher in the market where the price elasticity of demand (at 
each price) is lower. 

We shall not explore the mechanics of price discrimination 
further.f Where there exist several independent markets for a 
monopolist’s product, he may earn a larger net revenue by 
charging a different price in each of them than by lumping 
them together and treating them as a single market. As a corol- 
lary, if the practice of price discrimination promises a higher 
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rate of net revenue, a monopolist who faces a single market for 
his pioduct will have an incentive to divide it into separate mar- 
kets, and we would expec t him to attempt to do so provided the 
expected costs of dividing the market did not outweigh the ex- 
pected gains from exploiting the divided niaiket: that is, a mono- 
polist may behave not only as a ’pi icc-inakcr 5 but also as a 
‘market-divider 5 . Generally, the total revenue that lie can cam 
from the sale of any giv cn output < an alwa\s be increased if the 
market is divided into sectors, in each of which the price elas- 
ticity of demand is dillerem at each pin e liom that in each 
other, and if he can eflcc lively pic\ent the movement of his 
commodity from one sector to anolhei. The division of the 
market may be ellected in vamms wavs. Ihc monopolist, for 
example, may persuade the political authority in the part of the 
marked when 1 the acmand is lelauveh imlastu to impose dunes 
011 the im])oitJtion of Ins product iiom the par Ip 8 1 of the market 
in which lie plans to s( 11 it at a lower puce bee a use the demand 
is theie 1 chilis ely elastic. Again, it mav be that the elasticity of 
demand varies according to the use to wlu< li the pioduct is put, 
and that a uuit ol it that is bought lor one unc c mnol be resold 
to a buyer that wants it lot anotlrei: thus, to lake an approxi- 
mate example, a railway company might vai\ its cliarges per 
torj-mile according to the value of the commodity that it is asked 
to transport. Lastly, <1 monopolist might effectively divide the 
market if he su< cessfullv convinces the buyers whose demand is 
relatively inelastic (and .vln- pay a relatively high prior) that 
the product thev arc buying is not the same as that which is 
being bought by buyers whose demands are relatively el tslic 
(and who are therefore paying r lowei price). The American 
Featherbed and Pillow Company may once have provided an 
example of an attempt to divide a market bv this method: the 
Federal Trade Commission found that this company marketed 
its product under five brand nanus, namely, Princess, Pro- 
gress 5 , ‘Washington 5 , ’Puritan’ and ‘Ideal 5 , and its advertising 
suggested that these products wto of different qualities* the 
Commission found, however, that all five brands were of the 
same quality, and that it w r as the label alone that differentiated 
one brand from another.* 
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Third, we shall study the behaviour of the monopolist when 
he knows or suspects that all potential buyers are not aware of his 
product or of its relative ability to satisfy their desires. In these 
circumstances, the monopolist can increase the demand for his 
product by calling its existence and properties to the attention 
of all potential buyers by adve rtisement. He may, indeed, go 
further and attempt not only to increase the knowledge of 
buyers so that their existing tastes and preferences may be more 
fully satisfied, but also to intensify their preferences for his pro- 
duit. For a monopolist in this position, the demand curve for 
his product is not a datum (as it was for the monopolist in our 
simple example) but a variable whose value is at least partly 
dependent on his own actions. We shall not attempt to repre- 
sent diagrammatic ally the choice of a sales plan by a mono- 
polist who adveitises, but shall rest content with delineating the 
range of < hoic e that faces him. Lai h sum of money that he con- 
templates spending on advulisement may be spent in an in- 
finite numbci of diflerent w r ays, and the effect of its expenditure 
on the position and shape of the demand curve will depend on 
the w r ay in which it is spent. Thus, a sum of £ 1,000 pei pciiod 
may be used to buy space in weekly journals or in daily news- 
papers, or it might be spent on handbills or posters, neon signs 
01 sky-writing, or it might be used to pay the wages of salesmen 
who hawk the produc t fiom dooi to door. If spent on newspaper 
advcirising, there may be a w r hole-pagc advei rise 'men t in one 
issue of a national daily, or a smallei advertisement in a number 
of successive issues. There will be a different change in demand 
for each way in whic h this sum is spent. There may be an in- 
crease in the planned purchases at each price as in Diagrams 
93 (a), ( b ) and (r), or an increase in planned purchases at some 
prices as in Diagrams 93 (d) and (e); in ( a ) and ( b ) the new 
demand curve is less elastic than the old one at each price, and 
in ( d ) it is moie elastic at lower prices and in (e) less elastic at 
higher prices. For each new demand curve that he might have 
by spending £1,000 per period on advertising, the monopolist 
can calculate the price and output that promises him the maxi- 
mum excess of total revenue over total production costs,* and 
from this he must deduct the £ 1 ,000 he spends on advertisement 

* We shall assume, for simplicity’s sake, that there is no change in the physical 
characteristics ol the product so that the costs of production remain unaltered. 



to get his net revenue, A similar t ablation on he made for 
each other level of advertising cxpcndituu, For earn sum of 
money that he spends on advertising, there will be a particular 
way of spending it that promises the greatest net revenue, From 
all these maximum net revenues he will 'boose the rnsiirn 
mam, and in doing so, he will he simultaneously fixing the 
price of his product, the output u he will produce in each 
period, the level of advertising expenditure and the manner in 
which to spendit 

In the previous paragraph we have assumed that the product 
ramaim the same for the monopolist, and that he attempts to 
earn 2 higher net revenue through expanding his sales of the 

2)1 
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given product by advertisement. It may be possible, however, 
to increase his net revenue per period by altering the design, 
colour, packaging, or any other attribute of the product. The 
mechanics of this decision may be indicated briefly. The costs of 
production and the demand will vary from one variant of the 
product to another. For each possible variant of the product, he 
can calculate the maximum net revenue that he would earn per 
period by producing and selling it, and in choosing the maximum 
maximorum net revenue he will be simultaneously choosing the 
product- variant, the price at which to sell it and the quantity to 
produce of it in each period.* 

We have already seen that a monopolist is always a ‘price- 
maker’, and that it may be sometimes possible for him to en- 
hance his net revenue by dividing those who buy his product 
into non-competing groups. We see now that he may influence 
the size of the market for his product, and that it may be pro- 
fitable for him to do so, because the fruits of his selling efforts 
will accrue wholly or mainly to him since he is the sole producer 
of the advertised product. 

Fourth, we shall examine how the monopolist’s ?ums and 
behaviour might be modified if he believes both that new firms 
might be formed to produ< e the same or a closely similar pro- 
duct and that whether or not they will a< tually be set up de- 
pends on his present actions. Assuming that there are no legal or 
institutional barrieis that effectively prevent new entry, entre- 
preneurs will be attrac ted into this field by the prospect of earn- 
ing a higher net revenue per period. | They may base their 
belief that they could enhance their net revenues per period by 
competing with the monopolist on (a) the present price of the 
commodity; (b) the size of the net revenue that the monopolist 
is now earning; (c) a feeling that the monopolist is not effec- 
tively catering for the market for his product, either because 
many potential buyers remain ignorant of its existence or be- 
cause some or all buyers would prefer a variant of the product 
that the monopolist appears unwilling to offer them; and ( d ) a 

* For a formal treatment of the monopolist’s decision when price/output, 
product-quality and advertising expenditure are all variable, see Hans Brems: ‘The 
Interdependence of Quality Variations, belling Efforts and Brice’, Quarterly Journal 
of Economics, May 1948. 

t Strictly, by a rate of net revenue that exceeds the rate they are at present earn- 
ing by enough to cover the expected costs of moving. 
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belief that they could produce the monopolist’s product more 
cheaply, either by using newer techniques of production or by 
more efficient organisation and management within the tech- 
nique that the monopolist is now using. If the monopolist is 
aware that these are the ciiteria on which potential competitors 
will base their decisions, and il he wishes to ictaiii the whole 
market for himself over the long-run, then he will attempt to fix 
values for the price of his ptocluc l. Ins net revenue per period, 
his advertising expenditure and ic< Unique of pioduction that 
effectively discourage new entry. AVe may call his objective in 
these circumstances the maximisation of the ‘present value’ of 
the stream of net revenues per period o\ri the long-run — that 
is, of the sum of the expected net revenue m each future period 
discounted to a piescnt value at what is for him the relevant rate 
of interest. It is not possible to indicate with any degree of pre- 
cision the \alue that the monopolist must give to his price, net 
revenue, advertising expenditure and costs of production if 
potential competitors arc to be permanently disc ouraged. All that 
we can say is that a monopolist vs ho sinks to remain a mono- 
polist will pay more attention to tin magnitude and method of 
his advei Using and will experience a stronger urge to improve the 
techniques by which his pTodu< t might be produced and so 
lower its costs of production. Having done all this, if he lcels 
that new entry still t lit call ns, he v\ ill reduce his price below the 
level that promises the maximum net revenue in the current 
conditions of demand fo tin product, and se lower his present 
net revenue: we can say little more than that the price which he 
fixes will be less than OP but grea*'*r than OR in Diagram 94. Its 
precise level will depend 011 his es’miates of what the pioduction 
costs of new firms would be were they to appear and of the rate 
of net revenue that would just rndur c them to enter. 

A monopolist who is not harassed by the tin eat of competition 
may fear that his customers will judge bo 4 b hk price and his net 
revenue ‘too high’ if he seeks th- maximum net icvenue pci 
period, and that they might succ\ eu in having his operations 
curbed or controlled by the political authority. The monopolist 
will respond to the prospect of potential control of his price and net 
revenue in the same w*ay as he doer to that of potential competi- 
tion. If he believes that either competition or control is inevit- 
able, and that it will o< cur despite any effort he might make to 



GENESIS OP MONOPOLY AND DEVICES FOR PERPETUATING 
MONOPOLY 

Monopoly may lie a natural consequence of the fact that (for 
some commodities and services) the unit costs of production are 
lower for large than for small outputs, or it may be the result of 
conscious efforts directed towards establishing it. The output in 
each period from the plant that gives the lowest average total 
costs per unit of the product may be large enough to meet the 
planned purchases of buyers at all prices at which it is likely to 
be sold. If more than one such plant existed, some or all of them 
would earn a negative net revenue and thus be driven into 
bankruptcy. Monopolies that arise for this reason are called 
‘natural’ monopolies, and the industries supplying water, gas, 
electricity and rail transport arc typical examples. In most 
countries, these natural monopolies are nationalised, munici- 

the current pattern of relative prices and stale of the technical 
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palised or subjected to rather strict control by the government. 
While some firms may have monopoly thrust upon them \ 
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arts, it is probable that most monopolies are the result of delib- 
erate and purposive effort. The independent firms producing a 
commodity may merge together to form a single firm that there- 
after is the sole producer and seller; or one firm may either 
acquire control of all the others or drive them out of business; or 
the firms while preserving their separate identities as producers 
may agree to act in concert as sellers. In the recent past, such 
efforts to establish monopoly have frequently enjoyed the bless- 
ing, if not the active suppoi t, of governments. While the methods 
by which monopoly may be established aie legion, their objec- 
tive is generally the acquisition of power. When there are many 
independent sellers ofacommodit) , die power of any one of them 
to fix a selling price for his output is effectively circumscribed 
by the existence of all the others; when there «s a single seller (or 
group of sellers acting in concert' the power to ii\ the piKe is 
limited only by the conditions of demand foi his product. The 
power that monopoly confers may be sought, then, because of 
the higher rate of ne*t revenue that can be earned b> its pos- 
sessors. It may be sought also to enhance die bargaining strength 
of those possessing it ms-a-ns the government or another mono- 
polist (for example, a trade union) and thu s to maintain or to 
increase their net revenues. 

'I he gains that currently ace lue to the monopolist wholly de- 
pend’on his position as the sole seller of the product; if they arc 
to be his permanently then his position as stile seller must be 
assured by the effee tive pr. emion of new entry. The marke t for 
the product of a natural monopolist is prot< c ted in the long-run 
by ‘indivisibilities’ of productive processes and factors; even 
here, however, the protection is nu absolute for the invention 
of new substitutes for his product or the development of new 
techniques by which relatively small outputs may be produced 
at a unit cost as low (or lower) than that which he is now in- 
curring may expose him to competition from new firms. A 
monopoly that is formed by merger combination or agreement 
may enjoy no such ‘natural’ piotecU* and if it is to remain as 
the sole seller of the produc t the entry of new firms to compete 
with it must be prevented either by law or by its own actions. A 
government may protect the national market of a monopolist by 
imposing tariffs on the ^ame or similar pioducts imported from 
other countries. There may be legal restrictions on new entry; 
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thus, the licensing system set up by the Road Traffic Act of 1930 
and the Road and Rail Traffic Act of 1933 restricted the entry 
of new firms into road transport in Great Britain. The monopolist 
may have patented his product or some of the processes by which 
it is produced so that any firm desiring to compete with him 
must pay him royalties or licence fees and thus suffer higher costs 
of production. A monopolist may deprive new entrants of mar- 
kets for their output or of sources of supply of basic raw materials. 
He may do the former by making long-term contracts with his 
customers, by offering them substantial rebates that depend 
either on their buying solely from him or on the quantities of 
his product that they buy, or he may attempt to bind his 
customers wholly to his product by substantial and sustained ex- 
penditure on advertising. He may do the latter by making long- 
term contracts with the firms that supply him or b> buying 
these firms and so assuring their output permanently to him- 
self To the extent that a monopolist indulges in these practices, 
the costs that a new fn m must incur if it is to compete effet lively 
with him are increased, and they may be made so large that 
new entry is prevented in pra< ticc. Lastly, new firms ma> be de- 
terred from setting up to compete with ihc monopolist by the 
fear that he will drive them into bankruptcy before they are 
established: he might do this by depriving them of customers by 
deliberate price-cutting or by bribing and coercing their em- 
ployees and suppliers. 

In this volume we are concerned rather with des( ription and 
analysis than with passing judgement on the desirability or other- 
wise of the phenomena that are described and analysed. If we 
should wish to pass judgements on monopoly, however, we may 
base them either on the extent to which its results deviate from 
some ideal (such as pure and perfect competition) or on the 
methods by whi< h it is established and maintained. From a com- 
parison of monopoly with pure and perfect competidon, we can 
make quantitative judgements: for example, when there is only 
one seller of a commodity, its price will be higher and the output 
per period lower than would have been the case had it been 
produced and sold under conditions of pure and perfect com- 
petiuon; and if we equate ‘more’ with ‘better’ and ‘less’ with 
‘worse’ then monopoly may be deemed undesirable, and there- 
fore the praedees by which it is maintained and established may 
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be deemed undesirable also. Alternatively, wc may pass our 
primary judgement on the methods and practices by which the 
monopolist assures his position as the sole seller of his product: 
if we believe that each household should have substantial free- 
dom to choose from whom it will buy and that each firm 
should have a wide freedom to dec ide what produi t to produce 
and sell, then monopoly, irrespective of its results, must be 
deemed undesirable, for the devices by which it is maintained 
limit the freedom of choice of households and firms. 


MONOPOLISTIC COMPFTJTION* 

\s our ‘ideal type', we shall take the simplest case of mono- 
polistic competition. We shall suppose (a/ that there is a very 
large number of independent sellers of some « lass of commodity 
(like tea, motor-cars or toothpaste); \h) that the product 01 any 
seller is an equally c lose substitute for that of any other seller 
and that the products of all sellers are sufficiently alike to be 
called by the same class-name, sue li as motoi-< ars or toothpaste; 
(c) that all productive services (including the sen ices of entic- 
prencuis'l are in perfectly elastic supply to the produc tion of this 
class of commodity, and Id) that time is a large numbet of 
knowledgeable buyers of the class of product that the linns are 
selling. We shall further suppose (<) that in the long-run, <om- 
petition is perfect except in that no firm (new or old) may 
decide to produce and sell a prodiu t that is a perfect substitute 
for a product that is being uricnlly offeicd by any other seller. 
Given these assumptions, there will be a separate demand curve 
for the product of eae h seller, shov ing the quantity ol his pro- 
duct that buyers would plan to buy at each pike in cu< h period, 
given their tastes and prefer cne e 5 - planned e onsmnption expen- 
ditures, and the priee \*nter aha) that is being eharged by ^ach 
other seller for his product. The d< mand curve for ea< li firm’s 
product will be highly elastic at < adi pike, because there exist 
many close substitutes for it. Furthermore, the demand curve 
for the product of any seller will be u iependent of his own be- 
haviour: since he is only one of a very large number of sellers 


* The term 'monopolistic competition’ has been given many meanings. It is 
probable that Professor L. H. Chamberlin used it to mean the rrwkt t strut Lures in 
which a differentiated prod, it t is produced either by a small or b> a I ,rgt number 
of independent firms. Since the term ‘oligopoly (suitably qualified) u> available for 
the former, we confine 'monopolistic competition to the latter. 
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use, and new entrepreneurs will plan to produce similar pro- 
ducts Each existing firm will be planning to earn the maximum 
maximorum rate of net re\ ( nuo that can be extracted from the 
expected demand per period for its product in the long-run It 
is not unreasonable to assume that the long-run demand for an} 
firm’s product will be moie clastic at tac h price than the short- 
run demand for it * II wc ignore advertising expenditures, eaeh 
firm will belic\e that the position of the long-iun eh m md foi its 
product is not aflec ted b\ its prese nt behaviour sine 1 e ach film 
acts independently of 1 ich otlui fnm md suite the products 
that are currently being pioduc tel md those that mav ultimately 
bv piodueed bv new films u< all i«{udl\ substitutable loi one 
anothei, no firm will have an} incentive to bchwe like a mono- 
polist who seeks to disc oui ig< pole nti ilcompfti lion, for by doing 
so it will foigo rut n venue in the present md it will enjoy no 
compensating gain in net revenue m tlie lulnie Ihc sales j>lan 
that each existing firm wlII hope to lie implementing in cuh 
penod in the long-run i> lllusti md m Dnigrmi qb ID and 
I MR a . le the leuig-iun ch n md md m ti ,,iinl ie v' nuc e urve s ic- 
spee ti\(]>, arid / \( and 1 \I( ue the 1 >ng run ive rage < ost and 
marginal cost < 111 ves i 1 lie film will be planning topioduee OAI 
per period at a pine ol MR per unit 



and p p r c e pe k uni 
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vices that any firm uses are not perfect substitutes for those 
being used by any other firm: thus, in retail trade, theie may be 
differences between one firm and another in ‘the convenience 
of the seller’s location, the general tone or character of his estab- 
lishment, his way of doing business, his ltputation for fan deal- 
ing, courtesy, efficiency, and all the pcisonal links which attach 
his customers either to himself or to those employed bv him. In 
so far as these and other intangible factors vai> fiom seller to 
seller, the “product” m each case is difhicnt, foi buyers take 
them into account, moie 01 less, and nn\ be icgarded as pur- 
chasing them along with the commodity itself If the diffeicn- 
tmtion arises for these nasons, oui analysis icquircs little modi- 
fication if the lietc logcncous product i\t souks aic perfectly 
mobile between fnms, then 111 the long-inn c ac Ii film will be 
earning a zero net revenue as in Diagiam 07, if n is the cntic 
pieneunal factor that is he toogc neons, then in the long-run 
onl} the entrepreneur that is Jc ist ‘(flic u nt will be n this posi- 
tion, and all tin others will be ( lining positive net ic venues 
which are commciisutaU with thor nlitnc efficiencies in the 
production and salt of this < lass of < oinmodits 

There is no difleicucc between tin mu kit bthivioiu of the 
individual firm that is opciatmg under conditions of mono- 
polistic competition and that of the monopolist in the simple 
model dist 11 bed on pages 281 3 ibovc I ikt Inin the mono- 
polistic competitor is a pint lrttkct, and like a monopolist he 
ma) modify tlu sahstnvn mi nt in winch ht ope t a U s by intro- 
ducing new \aiiants of his produe 1 or by achtrtising lh< mono- 
polistic competitor difle is from tlu Monopolist howc v n, in that 
the sales environment of the foinv* is being continuously cir- 
cumscribed bv the act utus of all the other funis that are 
producing the same class of commodity, wluuas that of the 
monopolist is for can be made tolerably s < un Lhc siles en- 
vironment of the monopolistic eonipctitoi re sine ted by the 
existence of many (lose substitutes for his 010dm l tins means 
that the demand curve foi hi c proclue 1 v ill be morr elastic al each 
puce, and his range of thont in fixing its puce consequently 
less, than that of the monopolist In the long-run, his sales cn- 
vnonmcni will be progressive h n stru u d, for the ch mand for his 
product will decline and probably become more elastic as new 

♦ Ch 1 ibf rhn, op ctl , page 56. 
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substitutes for it appear, and these consequences of new entry 
can only be partly offset by advertising or by other efforts to 
bend consumers to his will. 

Monopolistic competition, like monopoly and oligopoly, de- 
notes a particular class of market structure. Whether or not any 
particular group of actual firms shall be filed in the box labelled 
‘monopolistic competition’ depends on whether or not the mar- 
ket structure in which they operate is accurately described by 
the assumptions listed on page 297 auove. The second of these 
assumptions — namely, that the product of any seller is an 
equally close substitute for that of any other seller — is the 
crucial one, for we must decide what is meant by ‘equally close 
substitute’ before we can check the empirical validity of assump- 
tions (fl), (c), (rf) and (c): we must define ‘close substitutes’, for 
example, before we can count the number of firms that sell 
them or the number of households that buy them. In an ex- 
change economy, all products compete with one another for 
the consumption expenditure of households; the degree of com- 
petition between them, however, would not merit our calling 
them close substitutes for one another. On page 297, Vc offered 
a temporal y definition in terms of linguistic usage- namely, 
that produets were close substitute *• for one another if they were 
called by the same class-name, such as motor-cars or toothpaste. 
This, however, is unsatisfactory: a Rolls Royce and a Fiat 600 
are both motor-cars, and while for many purposes they may be 
close technological substitutes for one another (in that they both 
provide transport), they are not close economic substitutes. This 
suggests that there must be some similarity in the prices of the 
products that are technological substitutes if they arc to be re- 
garded as economic substitutes Alternatively, we may define 
equally close substitutes operationally — that is, in terms of the 
consequences that follow from their existence: in monopolistic 
competition, we want the different products to be such that, 
given the prices of (n - 1) of them, the demand curve for the n\h 
will be highly elastic, and we want it to shift appreciablv to the 
left if there is a reduction in the prices of the ( n - 1) other products, 
and vice veisa. That is, for each product we want a ‘high’ price 
elasticity of demand and a ‘high’ and positive cross-elasticity 
of demand between it and each other product in the same class. 

This, however, poses a further problem: what cardinal num- 
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ber shall we take as typical of a ‘high’ price- or cross-elasticity? 
This question may answer itself if we find that there is a group of 
products within which cross-elasticities are markedly higher 
than they are between any product within the group and any 
other product outside it. If there is no such '‘gap’ in the chain of 
substitutes, then some critical value for the elasticities must be 
chosen. While a definition of close substitutes in terms of the 
price- and cross-elasticities is formally attractive, it may bo of 
little use to the economist who seeks to catalogue market struc- 
tures, for the data on which such calculations must be based will 
almost certainly be lacking. He must then tentatively delineate 
the products that he suspects to be closely substitutable for one 
another, using similarity in their prices and in the wants for 
which they cater as guides, and proceed to confirm his sus- 
picions by uncovering the attitudes and expectations of the 
firms that are producing and selling them. Indeed, it is only by 
examining each case on its merits that an economist can decide 
whether the individual produc ts are not only close, but also 
equal, substitutes for one another. 

This requirement that each product must compete more or 
less equally with ea<*h other product within the group is the pre- 
condition of monopolistic competition that is probably least 
often fulfilled. Monopolistic competition may superficially seem 
to exist between shops that retail groceries within a large geo- 
graphic area, for there is generally a large number of them, 
offering various standard of' service; they arc patronised by a 
relatively large number of buyns, and there is substantial free- 
dom of entry. The geographic dK ribution of firms and house- 
holds, however, is seldom such that all, or a sufficiently large 
number of households, can patronise with more or less equal 
convenience all or most of the shops. We usually find that the 
degree of competition between shops varies inversely with the 
distance between them: shop -6, for example, may find that 
buyers regard its services as more or less equal substitutes for 
those of A, and of C; C may feel itscli to be in close competition 
with B and D; D with C and E, and so on. In these circum- 
stances, within the groups ABC , BCD , CDE , etc., each firm will 
be substantially affected by changf s in the policies of the other 
firms within the group, so that we must classify each such group 
not as monopolistic competidon but rather as oligopoly. If this 
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should happen — and it is probably not uncommon in the re- 
tail distribution of groceries, fruit and vegetables, petrol and 
pharmaceutical products — then instead of a single monopolis- 
tically competitive market we have a relatively large number of 
interlinked and overlapping oligopolistic markets. 

We must not be dogmatic, however, about this distinction 
between monopolistic competition and ‘chain’ oligopoly. If we 
arc concerned with the general consequences of some event for 
the grocery trade in general, it may be useful to argue as if all 
the grocery shops were operating under conditions of mono- 
polistic competition. Thus, if we wish to predict the major con- 
sequences of the introduction or abolition of resale price main- 
tenance, we will obtain predictions that prove to be in rough 
accord with what actually happens (or will happen) if we as- 
sume the patterns of behaviour that are characteristic of mono- 
polistic competition. If, on the other hand, we wish to predict 
the possible results of a reduction of 2(1. per gallon in the price of 
premium petrol by a particular filling-station in a particular 
district, it will generally be more useful to assume that some 
valiant of oligopolistic competition obtains. 

MONOPSONY AND MONOPSONIST 1C COMPETITION 

We shall deal briefly with these market structures, for they 
add little to the suhstanc e (though they add much to the variety 
of illustrative geometry', of our treatment of monopoly and mono- 
polistic competition. For our "ideal type' of monopsony, we 
shall suppose (a) that there is one buyer of productive service A"; 
(b that X is the only variable productive service that he buys; 
(c) that X is supplied to him by a purely competitive industry; 
(<1) that he is only one of a large number of knowledgeable sellers 
of the pioduct that A r helps to produce, and ( e ) that the monop- 
sonist believes that there is no possibility, either now or in the 
forseeable future, of other firms deciding to buy A. The rela- 
tionship between the planned sales of A to the monopsonist and 
tin. price that he offers for it is the market supply curve of X. 
Since the monopsonist is the sole buyer of A, the supply curve of 
A desciibes the whole range of purchase plans that is open to 
him in each period: if he plans to buy relatively much of A he 
must offer a relatively high price per unit, and vice versa. The 
quantity that he decides to buy, and therefore the unit price that 
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he must pay for it, will depend on his objective. This choice is 
illustrated m Diagram 98, where \u assume that the monop- 
sonist seeks the maximum net revenue pi r pe nod fxom lus opera- 
tions, that he knows the market supply tuive of A r , and the 
relationship between inputs ol A and outputs of his pioduit. 
The A/Af-curvt shows the relationship b< (wet 11 inputs of A and 
the marginal revenue pioduetivitv of A ind it is calculated in 
the manner desuibed in C haptcr ^ I hut however, the At \U 
curve was the firm’s demand euivc leu \ toi we assunud tliat 
the price of A lav bevond the film’s eontiol, hen , the 1/ W-euiw 
shows simply the additions to tli< iirm s tot d iivunie *hat woulel 
Jesuit from the use of suiecssivt units of \ 1 he SS curve is the 

market supply euivc of i I lu l/S/’-euivc shows the amounts 
bv which the firms tot il vxpuiditun on \ would use as sue - 
eessive units of A ait pure hast ei thus to buv 0 1 units of A 
would cost the firm 0 1BC and to bus OD ( 0 1 plus oik 

unit) would cost it GDI the elifluente between GDI b and 
GABC ( the shaded mi il)I J ( J> is the imount b> whuh 
the film’s total costs will use is 1 result of its busing the OAM h 
unit of A, and this is represented by the distune DO * 1 he 



I )l \( R \M ()t) 

* The A/ r P-curve be irs th< same rcl itiomhin t i thr S V-curve dot s thr in nginal 
revenue rurve to the dci 1 ind t urvf I he M P tuive m rt not bf tonf is»d with 
the firm s marginal cost tuivt 1 ht hr lnvit ur < f tin 1 utcr dt pt nds ne t >nl\ on the 
former, but also (m our simplt i odd, r n the rt 1 itionship between input* of A and 
outputs of the product 
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monopsonist will earn the maximum net revenue per period by 
purchasing OR units of X at a price of RW per unit: if he were 
to purchase one unit more than OR his expenditure on X would 
rise by more than the additional revenue that he would earn by 
selling the products it helped to produce; to purchase one unit 
less of X would take more from his revenue than it would from 
his costs. 

The simple model of monopsony may be modified in the same 
way as we modified the simple model of monopoly on pages 
285-94 above. Thus, the monopsonist is not obliged by the 
market structure to pursue the maximum net revenue per period: 
irrespective of the objective he chooses, however, his planned 
purchases of X per period are unlikely to fall below OR or rise 
above OL, and its price is unlikely to fall below R W or rise above 
LN. If A" is being produced in several, independent, purely com- 
petitive markets, and if the elasticities of supply of A* vary be- 
tween them, the monopsonist may enhance his net revenue by 
paying different prhes in different markets, and the price he 
pays will be lower in the market where A' is in relatively elastic 
supply, and higher in the market where X is in relatively in- 
elastic supply. It will pay the monopsonist \o divide the market 
in which he buys X into sectors between which no transfers of X 
are possible, provided the costs are less than the additional re- 
venue he experts to earn from doing so. Lastly, it may pay the 
monopsonist to advertise for new sources of A" and so shift the 
market supply curve of A' to the right. 

We have seen (supra, page 297) that monopolistic competition 
may exist if buyers are not indifferent as to which seller they 
patronise; if, inter alia , sellers arc not indifferent as to which 
buyer they sell to, we may have monopsonistic competition. For 
our ideal type of monopsonistic competition, wc shall suppose 
(ff) that there is a very large number of sellers of a productive 
service, S, which may be a particular kind of labour-service; 
(b) that each unit of S is a perfect technological substitute for each 
other unit; (c) that there is a large number of firms buying this 
productive service and that it is the only variable productive 
service that they buy; (d) that each firm is a price-taker for the 
product it sells and for each other input that it buys; (e) that 
sellers are not indifferent as to which buyer they offer their ser- 
vices, and (/) that the only limitation on the entry of new buyers 
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per period; when doing so, it will be earning the maximum net 
revenue per period. The excess of total revenue over total 
variable costs is shown by the areas ALM and B WLC in Dia- 
gram 99(a) and EFGH in Diagram 99(6). If this excess is more 
than enough to cover the fixed costs of existing firms, and if any 
new firm can enjoy all the advantages that are being enjoyed 
by existing firms (save that of being equally esteemed by the 
sellers of S), then new sellers of the product (buyers of S) will 
appear in the long-run. As new entry proceeds, the price of the 
product will fall, and as this occurs, each firm’s demand for S 
will shift to the left; furthermore, the supply of S to each firm 
may shift leftwards and become more elastic. These adjustments 
will continue until each firm is earning an excess of total revenue 
over total variable costs in eacli period that just suffices <0 cover 
its fixed costs — that is until each fiim is earning a zero net 
revenue. 

A NOTE OF PROFITS* 

By the ‘profits’ of a firm we mean (roughly) the actual net 
revenue that it has earned in some past period of time. We have 
not used this term thus far, and for two reasons. First, in the 
previous chapters we have been cone erned more with the choice 
of plans than with the results of their implementation. Scco.nd, 
the market morphology that was implicit in Chapters 1-8 was 
(generally) one of pure and perfect competition, and when these 
conditions obtain profits tend towards zero as long-run adjust- 
ments are eflfet ted. I'hert is a presumption, therefore, that posi- 
tive profits are a tonsequcnce of ‘impcrfect’f competition, and 
this explains why we have postponed until now any attempts 
to define profits and list the things on which their magnitude 
depends. 

We shall distinguish between ‘profit’ and ‘profits’, and we 
shall define both terms operationally — that is, in such a way 
that they will do the job that we want them to do in our analysis. 
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By profit we mean the net revenue that a firm expects to earn 
during a period of time that lies ahead; by profits we mean the 
net revenue which a firm has actually succeeded in earning 
during a period that has ended. We have assumed that the firm 
decides to implement the sales and purchase plans that promise 
it the maximum profit. If the expectations on which these plans 
are based — that is, the expected selling prices of the products 
and the expected prices and productivities of the productive ser- 
vices, etc. — are fulfilled as time passes, then when the period 
has ended the firm will have earned the maximum profits. A. 
comparison between profit and profits in a particular period, 
then, provides a measure of the extent to which the firm eircd in 
the csti males on which its plans were based; if the economic en- 
vironment is relatively stable over time we would expect the 
difference between profit and profits to dwindle and disappear. 

In economic analysis, we want the expectation of profit and/or 
the earning of profits by the firms already established in an in- 
dustry to cause new firms to be set up to compete with then in 
the long-run, and we want the expectation of negative piofit or 
the presence of negative profits (that is, losses) to cause the with- 
drawal of some firms from that industry* in the long-run. If 
profit is to allocate entrepreneurs (and therefore other produc- 
tive resouices) amongst different industries, we must measure it 
in such a way that the profit which an existing firm expects to 
earn is identical with that which a film that was quite new to 
that industry might expect to earn were it set up now and were 
it to use the same methods of production and to enjoy the same 
advantages as the firm tnat is already there. This means that a 
going firm, when estimating its profit, must deduct from the 
total re\enue that it expects to c. rn the costs of all the produc- 
tive services that will be used to pioduce the products whose sale 
will yield that revenue, and its calculations of the costs of these 
services must be based on their current market prices. That is, it 
must calculate its costs for the ensuing period on the same basis 


* The only unambiguous definition of a* >dustry is a group of firms each of 
which is produc mg a product that is a perfect substitute for that of each other firm. 
If the ‘pioduct’ is not periet tly homogeneous, precise delineation of the limits of 
the group is impossible. We have alluded to this problem eailier on pages 302-3. 
For our present purposes, it is sufficient to define an industry as a group of firms 
producing a substantially similar product (s) with the help of substantially similar 
productive resources. 
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as it would use if it were now replacing all the resources that are 
now at its disposal. This means that the services of the entre- 
preneur for the ensuing period must be valued at the minimum 
sum of money that would be needed to retain him where he now 
is, and this will be equal to the maximum earnings that he could 
obtain were he now quite unencumbered by his past decisions 
and therefore free to choose what industry to enter. We know 
(supra. Chapter 3) that the cost of the firm’s ‘fixed’ factors in 
each period is made up of (a) the payments that have to be made 
in each period by way of interest and dividends on the monies 
that were used to buy them, and (b) the depreciation, which in 
its turn depends on the expected life of the fixed factors, their 
prices and the rate of interest that the firm can earn on the 
sums of money set aside for depreciation while they are being 
accumulated to financ e replacement. When estimating its profit 
for the ensuing period, the firm must base (a) on the rate of 
interest that it would now have to pay to induce people to buy 
its bonds, and on the rate of dividend that would now have to 
be promised to indu< e the public to buy its ordinary shares; it 
must base ( b ) on the replacement costs (that is, the current 
market prices) of its fixed factors and on the maximun» rate of 
interest that it could earn currently on monies set aside by 
way of depreciation. If an existing firm estimates its profit in 
this way, then its profit will be identical with that which a new 
entrepreneur, who was equally versatile and efficient as the one 
that was already established in the industry, would earn were 
he to enter that industry now, using precisely the same quanti- 
ties and qualities of productive services. 

When profit is calculated in this way, and when an industry is 
perfectly competitive,* the profits actually earned by each firm 
will be zero in each period in the long-run. If there are no insti- 
tutional or legal barriers in the way of new firms entering the 
industry, and if all productive services are perfectly mobile and 
divisible, and if their owners have both perfect knowledge and 
foresight, then the profit estimate of each potential entrant into 
the industry will be identical with that of each firm that is 
alieady established in it, and the influx of new firms (each in all 

* In the rather extreme snbe in which we defined perfect competition in the 
previous chapter - nameh , tiiat an industry is perfectly competitive when all the 
productive sen ices that it uses (including entrepreneurs) aie in perfectly elastic 
long-run supply to it. 
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respects the same as each existing firm) will continue until no 
owner of any productive service can earn a higher reward there 
than elsewhere. This result is not so much a consequence of the 
extreme values that we have given to the variables: legal bar- 
riers, mobility, divisibility, knowledge and foresight, when de- 
fining perfect competition, but rather of the fact that each 
variable has the same value for each owner of any productive 
service, for this suffices to ensure that no existing firm will pos- 
sess any advantage as compared with any potential new entiant. 

If firms inside an industry enjoy no relative advantages as 
compared with outsiders that contemplate entering it, then the 
profit estimates of outsiders and insiders will be identical, and 
will tend towards zero in the long-run. If the firms that are 
already established in an industry enjoy relative advantages as 
compared with potential entrants, their profit estimates will 
exceed those of outsiders, and in the long-run the establish* d 
firms will be earning positive profits, lor new entry will only 
continue until the maximum profit that any outsider expects to 
earn is zero. "Die explanation of profits, then, must lie in the 
relative advantages that the firms that earn them enjoy as com- 
pared with other firms that might be set up to compete with 
them. These advantages may assume many forms. Established 
firms may be protected from new entry by institutional or legal 
barriers; their entrepreneurs may be more knowledgeable or 
they may be less deterred by uncertainty; they may be able to 
buy a necessary productive service at a price whit h is lower than 
what newcomers would h ve to pay because it is immobile, or 
their relative advantage may lie in indivisibilities of prodm tive 
plant and processes. We shall now 7 examine briefly how each of 
these might explain the existence ot profits in the long-run. 

First, obstacles in the way of new entry. If the entry of new 
firms into an industry were prohibited by statute, profit esti- 
mates of the firms within it may be high and positive indefi- 
nitely. The same may apply where new ^ntry is regulated by 
licence and where the licences are not freely issued to all who 
ask for them: the profit estimates ol * tutsiders, who lack licences, 
may be zero or negative while those of established firms are 
positive, so that the latter continue to earn profits. If the existing 
firms in an industry have patented their products or processes, 
new firms will be prevented from being set up to compete with 
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them, and the expectation and fact of profits may continue until 
the patents expire. If the prohibition, licence or patent is the 
sole deviation from conditions of perfect competition, we may 
call the resulting profits ‘monopoly profits’ or ‘monopoly rents’. 
Our present purpose is to explain the magnitude of profits, and 
not to isolate the notional components — namely, economic 
rents and ‘pure’ profits — into which they may be divided. If 
we wish to do this latter, however, a useful criterion is whether or 
not the ‘cause’ of the profits can be transferred from one person 
(or firm) to another. In the examples quoted earlier, this is pos- 
sible, for the right to operate in an industry to which entiy is 
prohibited, or a licence or a patent required, can be bought and 
sold. If entry into the industry is otherwise free, the sale of any 
of these will yield a capital sum such that the interest per period 
on it at the current and relevant rate will just be equal to the 
profits that were being earned in cadi period by the seller. Since 
the right, licence or patent has no value per period in any other 
use, the profits (that is, the ‘price’ at whi( h it is < uriently being 
‘sold’ in its existing use per period) may be regarded as econo- 
mic lent. If a ‘cause’ of profits tnnnot be bought and sold, we 
shall call that part of the profits that it explains ‘puff profits. 
We shall return later, however, to the notional components of 
profits. 

Second, immobility ofproduc tivc services. If some resource A' 
is per fee tly immobile, it will be in perfectly inelastic supply to its 
existing use. We shall distinguish two cases: first, where is im- 
mobile because its owners will not (or can not) move to other 
o< cupations, and second, where X is in inelastic supply because 
the owneis ofolhci productive scivices that might be made sub- 
stitutable with A" in the long-iun will not (or can not) change 
these services into a form in which they wall augment the supply 
of X. The first ease is illustrated in Diagram ioo. We suppose 
for the sake of simplicity that there is only one firm buying the 
immobile resource and that it is a price-taker for its produc t(s); 
DAD' is the firm’s demand curve for X , where OD is the maxi- 
mum aveiagr revenue productivity of A" to the firm and AD ' is 
that part of its marginal lcvcnue produc tivity curve for X that 
lies below tbc maximum point of its average revenue produc- 
tivity curve,* and SS f is the supply curve of X. The firm is buy- 

* See supra , Chapter 5. 



ing OS of A' at a price of Off per unit, and since Olfis less than 
the average re\enue piodui tivits of that quantity of A' the 
firm will Ik cainiuq profits m each peiiod. In the short-run 
these profits are a coijscquence of the immobility of X. If some 
owners of A’ were to move to other oc c upations in the long-run, 
so that its long-run supply nine baa me its price would 
rise lb OH', and the firm’s profits per period would fall. If there 
weie perfect competition in the long-run. the total demand curve 
for A” would rise to /)/>//, and the piiee of X would rise to OD ; 
at this level, the profits of aeh firm would be zero for the price 
paid per unit of A r would be equal to its average revenue pro- 
ductivity. If the profits persist in the long-run, therefore, the 
immediate cause must lie either in ihc continued immobility of 
A r oi in the absence of fra entry; of these the latter is paramount 
for it alone can explain die presence of profits. The fact that new 
firms arc not set up to compete with that which is now buying 
X may be due to the presence of institutional or legal barriers, 
lack ofknowledgc, indivisibility orunceitainty. We have already 
seen that profits persisting for the hi u of these reasons are in the 
nature of economic rent, and we shall presently explore the 
notional components of profits that arise for any of the other 
reasons. Immobility in this first sense, then, will not explain 
persistent profits, for thcii cause must lie in the reasons why new 
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the existence of these profits, and for this reason wc may regard 
them as economic rent or quasi-rent.* If profits that arise from 
this kind of immobility are to persist, then the entry of new firms 
must be prevented. Immobility in this second sense, therefore, 
is a mediate, rather than an ultimate, cause of profits. 

Third, the profit estimates of entrepreneurs outside an in 
dustry may be zero or negative, while those of the firms that are 
now operating within it may be positive, because the insiders 
are more knowledgeable than the outsiders. This divergence will 
be temporary if the knowledge (for example, of plant lay-out or 
productive processes) that going firms possess, but which poten- 
tial entrants lack, is freely accessible to all. The divergence can 
only be permanent if the relevant knowledge is permanently 
denied to outsiders, and this can be done by patents (and other 
devices) that restrict knowledge, or the right to apply know- 
ledge, to existing firms. In this case, the profits are explained by 
the patents that prevent the free flow of knowledge. 

Fourth, indi\isibililies in organisation, machines, equipment 
or processes may explain whv established films earn profits in 
the long-run. We shall deal with indi\ isibility briefly, for wc 
have already ( sufna , pfhges 270-2) alluded to its probable effects. 
Let us suppose that there aie five firms in an industry, that each 
is using the quantities and kinds of productive services that 
promise it the lowest average* costs per unit of its output, and 
that the demand for their product is such that each is earning 
zero profits. Let us now suppose that the planned purchases of 
the produc t by households iiscu by 5 per cent at eac h price. As a 
consequence, each existing firm will expect to earn a positive 
profit. The profit estimate of a pot< .itial entrant to the industry, 
however, may be negative: if he v ere to enter the industry on 
the same scale as the firms that aie already there, the inc rease in 
the total output of the product would be of the order of 20 per 
cent, and the price at which the output (so enhanced) could be 
sold might be so low that both the new firm and the established 
firms would earn negative profits. An outsider will only expect a 
zero profit or a positive profit if the demand for the product has 
risen by the same (or a larger) proportion as lhat by which his 
entry would increase the output of the product. The profits that 
arise from indivisibility may be called ‘monopoly' profits, where 
* Where ‘quasi* draws attention to the fact that they are temporary. 
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by ‘monopoly’ we mean the protection of the markets of estab- 
lished firms from the encroachments of new entrants. These 
profits may also be regarded as economic rent: the fact that a 
firm is already established in an industry where indivisibilities 
arc important is as much one of its assets as ‘good-will’ or the 
possession of a licence, and if the firm were sold we would expect 
the price that was paid for it to include the present value of the 
stream of profits that was expected to accrue to the firm in the 
future as a result of its ownership of the indivisible resource. 
These profits are of* the same kind as those which the firms that 
are already established in a perfectly competitive industry may 
earn in the short-run; they differ in degree in that these short- 
run profits are temporary while those arising from indivisibility 
may be permanent.* 

Fifth, the profit estimates of entrepreneurs who arc outside 
an industry may be zero or negative, while those of established 
firms arc positive, because insiders and outsiders aie not equally 
uncertain about what the future holds in that industry, or be- 
cause, being equally uncertain, they have different attitudes to- 
wards uncertainty. We luuc already seen how uncertainty and 
the attitudes of the owners of am productive sen hr towards it 
may by themselves explain why that service is in less than per- 
fectly elastic supply in the long-run. Ileie, we shall concentrate 
on the way in which uncertainly may expl lin the divergence 
between the profit estimates of established firms and of poten- 
tial entrants to an industry, and so explain why established 
firms earn profits in the long-run. The profit estimate of an 
entrepreneur is the difference between his expected revenue and 
expected costs f per period: the former depends on the expected 
behaviour of the demand for the product that he is producing 
(or hopes to produce) ; the latter depends, inter alia , on the prices 
he must pay for his "fixed’ factors, the prices he expects to have 
to pay for the variable productive services that he must employ, 
and on his estimate of their physical productivities. Lacking 
perfect foresight, he cannot know what value(s) each of these 
will assume as he puts his plans into effect. The choice of what 

* By permanent we mean that they will continue for as long as it takes the demand 
for the product to rise by a proportion large enough to justify the entry of a new 
firm. 

■f Costs as defined on pages 309-10 above. 
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sales and purchase plans to implement, however, can only be 
made when some value is given to each of them. 

We know little or nothing about the actual mental processes 
by which a businessman, who cannot know what the future 
holds, decides upon his present plans As economists, we can 
only observe his actual behaviour in the lace of uncertainty, and 
it is probable that this is wh it it would have been had he at- 
tached a ‘best guess’ value to each determinant of Ins future 
revenue and <osts, and had he discounted c ich of these to a 
present and ‘eeitnn’ value at a discount rate which reflected 
his attitude towards unccrtaint\ llius, to sty that 1 business 
man cannot know the pi ice at which Ik will be able to sell his 
product n pmods lienee is to sa\ diat the s< fling price of the 
pi oduct may assume any one of the in my v du(s ^ l5 a rt 3 , a r 
He cannot attich a caidm d number to the piobibihty o* any 
one of the sc ac tually oc< uiung b it be may ft ( 1 that some v alues 
are moic (01 less^ likely than othcis We shall assume that he m 
someway 1 educes this Jange of lihch values to a single and ‘most 
likely value, a, th it he deducts fiom this a s ifet\ -margin, c, to 
guard against the possibility that Ins best guess will not he iul- 
filled, and so obt nn* i cut untv-cqim dent’ (a -() We shill 
assume that he follows tin same piocedurt in ealeuliting Ins 
costs adding a safctv-mugin to his best guess’ costs and tint 
lie estimates Ins piofit bv declue ting the \ ertainty equivalent’ of 
costs liom that of icvc mu Piofit » stiinatcs that art made in this 
wav Will vary from one cnticpiencur to another they may vaiy 
bceausc (e?) the range o' po ible vdue^ for eaeli element of 
revenue md costs m ly lx elitieuntfoi (bile i( nt cntrcpie licurs, 
( b ) even if the range ■> aie ide ntie \ there will he \ari tions in 
the ‘best gut 4 s’ v dues to which th y are reduced, ind (c) even 
if both the ruigts aric 1 tin best pusses lie the same, different 
enticprcneurs may use difle lent sale ty-m ugins lit ntrepic ne urs 
who contemplate altering an mdustiy have a low range of pos- 
sible values foi it venue and a high langc I possible values for 
costs, if they have alow ‘best cucss value fir revenue and a high 
‘best guess’ value for costs, and if tin \ use laige s ife tv- margins, 
then their estimate of the profits they might cam wen they itxntcr 
that industry will be zero or negative I11 these cue u instances, 
no ne w eitry will oce ur, and if the firms already cstabhsne d in 
the melustry are both earning profits and expecting profit, they 
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may, ceteris paribus , continue to do so. The profits of existing 
firms arc explained here by the greater caution of potential en- 
trants: if there had been no uncertainty, or if outsiders and in- 
siders had viewed the future with ‘equal’ uncertainty and with 
the same attitudes towards uncertainty, then the profits of 
established firms would have dwindled and disappeared as new 
entry took place. 

Profits that arise for this reason are ‘pure’ profits and not 
economic rent. They are earned by a firm because its entre- 
preneur makes better ‘best guesses’* and calculates with lower 
safety-margins than other entrepreneurs. They are a reward to 
him for operating in an industry from which others are repelled 
by uncertainty. If a firm which had been earning these profits 
were sold, their magnitude would not be reflected in the price 
that was paid for it, for the purchase price would depend on the 
buyer’s assessment of the uncertain future. In this respect, they 
are unlike the profits that arise from indivisibilities or from 
licences and patents, and for this reason we call them ‘pure’ 
profits, where ‘pure’ means that they arc not economic rent. 
We may speak of these profits as being the entrepreneur’s re- 
ward for ‘bearing’ uncertainty: the reward* is positive for higher 
than it otherwise w T ould have been) because others arc unwilling 
to bear this uncertainty, in the same sense as the wage-rate at 
which a carpenter can sell his services is higher than it would 
have been had more workers been willing to acquire the skill of 
carpentry. These profits are not a measure of the uncertainty 
that is borne by the entrepreneur that earns them. If they 
measure anything, they measure the uncertainty as it is seen by 
the entrepreneurs who refuse to ‘bear’ it — that is, as seen by 
those who are deterred by it from entering the industry. These 
profits will accrue to an entrepreneur for as long as he continues 
in the industry: uncertainty and his attitude towards it bear no 
relation to the size of his profits, provided that the safety-margins 
which he uses arc such as to promise a profit that will induce 
him to remain in the industry. If we want a measure of the un- 
certainty that an entrepreneur has borne, we may find it in the 
difference between his profit and his profits for a particular 
period of time, for the difference between what he expected to 

* That is, best guesses that arc more often proved to have been correct by 
events. 
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earn and what he in fact did earn in that period will reflect the 
extent to which what he expected to happen did not happen. 

We may summarise the conclusions of this section briefly. 
When an industry is perfectly competitive — that is, when entry 
into it is perfectly free — each firm in it will be earning zero 
profits in the long-run. Indeed, an economist when contemplat- 
ing such an industry may well use the words of the Preacher, 
the son of David: ‘Then I looked on all the works that my hands 
had wrought, and on the labour that I had laboured to do: and, 
behold, all was vanity and vexation of spirit, and there was no 
profit under the sun.’* Profits are absent in the state of perfect 
competition because each entrepreneur has equal opportunities 
and equal capacities to exploit them. The presence of profits in 
the long-run, therefore, means that different entrepreneurs are 
aware of different opportunities and that their abilities to ex- 
ploit the opportunities that are open to them are different also. 
These differences may arise because (a) entrepreneurs already 
established in an industry may be protected by law or by (other) 
barriers that they themselves have created; (b) entrepreneurs 
already there may he ‘piotectrd’ by ‘indivisibilities’ of plant and 
processes, and (c) entrepreneurs do not feel equally uncertain 
about the future and are not equally willing to live in the pre- 
sence of uncertainly. These, then, are the ‘causes’ of profits in 
theTong-run. The profits that arc explained by (a) and ( b ) are 
of the nature of economic rent; those explained by (r) are not 
economic rent and for lhat reason were called ‘pure’ profits. 
Finally, we should note 1 .at the strength with which any one of 
these causes operates may not be independent of the magnitude 
of each of the others: thus, the pn encc of legal and institutional 
barriers in the way of new entry may diminish uncertainty for 
the firms that are prutectod by them, and the presence of ‘in- 
divisibilities’ in an industry may increase uncertainly for those 
who contemplate entering it. 


* Ecclesiastes, Chapter II, Verse 1 1. (Holy Bible, Authorised Version.) 
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Oligopoly and Bilateral Monopoly 


OLIGOPOLY 

/%11 markets in which there are a srmll number of sellers are 
/A classified under the heading 'oligopoly’. The adjective 
jl jL'smair must be interpreted operationally: the number 
of sellers of a homogeneous or differentiated product must be 
such that each believes that any change in his selling price and 
sales, or in the quality of his product, or in his advertising ex- 
penditure, or in any other variable whose value is under his 
control, is likely to evoke retaliation from most or all of the other 
sellers. When the number of sellers is small in this operational 
sense, we generally find that there is a small cardinal number of 
sellers — that is, not less than two and perhaps not more than 
twenty. It is for this reason that economists decide' whether or 
not to classify any particular market as an oligopoly by counting 
the number of firms: this provides a recognisable, objective and 
measurable criterion for classification, whereas the awareness of 
mutual interdependence of sales, purchase, production and 
advertising plans is less easily established, for it is always a matter 
of degree and frequently a matter of opinion. 

In this section, v\e shall study a number of models of oligo- 
polistic markets. Eac h model explores the probable consequences 
of a particular assumption that is made by each oligopolist about 
his rivals 5 reactions. The models arc not listed in any simple 
logical order. The order in which they appear below is roughly 
one of increasing knowledge b> each oligopolist about his rivals 5 
reactions. Since each oligopolist is the more likely to make a 
correct assumption about rivals’ behaviour — that is, an assump- 
tion that accurately describes their reactions as he acts on the 
basis of it — the greater is the degree of tacit or overt agreement 
between them, the order is also roughly one of increasing degrees 
of agreement or collusion. The greater the degree of collusion, 
however, the nearer might oligopoly approximate towards 
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simple monopoly, so that the order in which we list the models is 
very roughly one of increasing profits for some or all of the 
firms. 

THE COURNOT MODEL* 

In this first model, we shall suppose that (a) there are only 
two independent! firms — that is, there exists the simplest ex- 
ample of oligopoly, namely, duopoly; ( b ) each produces and 
sells a product that is a perfect substitute for that of the other; 
(c) the product is perishable and cannot be stored, so that in 
each period the total output of it must all be sold; ( d ) there are 
many knowledgeable buyers of the product; [e) each duopolist 
know's the maikct demand curve for the product; (f) the two 
firms have identical cost curves, and to simplify the geometry 
wc shall assume that for each duopolist the cost of production 
for each output is zero; (g) each duopolist makes an output plan 
at the beginning of each period setting out the quantity of the 
product which he plans to produce dining it, and once made, 
an output plan cannot be revised; (h) neither sets a price for his 
output, but t ac h accepts the price at which the total planned 
output can be sold,*and (/) each duopolist seeks the maximum 
net revenue in each period. Lastly, we shall suppose that (j ) 
whjle the duopolists arc aware of the mutual interdependence 
of their output plans, each is quite ignorant of the direction and 
magnitude of the revision in his rival’s plan that would be in- 
duced by any given change in his own; each, however, in mak- 
ing his own plan must make some assumption about his rival’s 
reactions, and we shall suppose that each duopolist assumes that 
irrespective of the output plan that he implements in any 
period i -f- 1, his rival will maintain his output at the same level 
as in period L 

Given assumptions (a) to (//) inclusive, we can illustrate thcrange 
of profit possibilities that is open to each firm. In Diagram 102, 
the DD - curve shows the total quantity of the product that house- 
holds would plan to buy in each period at each price at which it 

* See Augustin Cournot, Recherche r swr let principe s mathematiques de la theorie des 
richesse\ s Paris, 1838. There is an English translation by N. T. Bacon, entitled: 
Researches into the Mathematical Principles of the Theory of Wealth , New York, Macmillan, 
1897. 

t By independent* wc mean that there is no kind of agreement or collusion be- 
tween them. 




Diagram 102 

might be sold. In Diagram 103, we measure the alternative out- 
puts that duopolist A might pioduir in ea( h period on the 
horizontal axis, and on the \eitical axis, we measure the output 
of his rival B. Any point that lies between these axes represents a 
particular combination of the output of A ahd of B . Beside each 
point we can write the profits that each duopolist would be 
earning when they are producing the outputs which that point 
denotes. Thus, the point L denotes an output of OV per period 
by A and of 0 IV per period bv B. By transferring these outputs 
to the horizontal axis in Diagram 102, we can discover the sell- 
ing price per unit: thus, OR is equal to OV and RS to 0 W 7 , and 
the total output (OV plus 011 \ or 05 ) can be sold at a price of 
OP per unit. Since we have assumed that each duopolist has 
zero costs of production, A's piofits are represented by the area 
ORTP , and B's profits by the area RSuT. In precisely the same 
way, we may obtain the profits that each of the duopolists would 
be earning w r crc they producing the outputs denoted by any 
other point lying between the axes in Diagram 103. When this 
has been done for each point, we obtain a visual representation 
of the profit possibilities open to A and to B. We can order the 
profit possibilities that arc open to either duopolist by drawing 
profit-indifference or iso-profit curves, each of which passes 
through all combinations of A 9 s and B 9 s output which promise 
A (or B) the same sum of profits per period. In Diagram 104, 
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the profit-indifference curves of ^ and 5 are drawn and we may 
easily explain the shape that we hare given them. 1 
Let ns take any value for E s output, and, keeping this con- 
stant, examine what happens to jfi profits as i’s output in- 
creases, In Diagram 103(a), DD, is the market demand (urve 
for the product, and OCisfi’s output, The relationship between 
i’s output and the sing price of the produc* is shown by the 
range iD, of the demand curve: since this curve is relatively 
elastic between i and E, i’s total receipts (which are also his 
profits since his costs of production are zero) will rise as his out- 
put per period increases from zero to CF ; at prices lower than 
FE, the iD, -curve is relatively inelastic, so that as i increases 
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his output per period fwm CF, his profits will continuously de- 
cline, reaching mo when his output is CD V Next, let us take any 
value fork’s output, and examine wh.it happens to J’s profits as 
the value of 'Ifo output rises. In Diagram ioj'fli, il we suppose 
that OC represents J\s output, it is < lcai that J’s profits will con- 
tinuously da line as B ini reuses his output from zero t< *('/),, for 
J’s profits are represented by the area bounded by 01), OC , Cd 
and a horizontal line drawn at the selling price of the product, 
and as F s output rises the priie of the produit continuously 
falls so that this area b( tomes progressive!) smaller .^These two 
conditions -- namely, that at any value loi ZTs output, J’s pro- 
fits will rise, real h a maximum and then decline as J’s output is 
increased, and that at any value for J’s output, J’s profits will 
continuously fall as F s output is increased — are both fulfilled 
by profit-indiffcience curves that are concave when viewed 
from the axis on whi< h wc measure J’s output. Lastly, we must 
explain why the maximum points of successive iso-profit curves 
of duopolist J lie progressively nearer to the axis on which we 
measure Fs output. If B is producing the output OIK in Dia- 
gram 103, the alternative profits that J might earn by varying 
his output will lie on the line tt’X; if J seeks the maximum pio- 
fits per period, he will plan to produce the output at which this 
line is tangential to one of his iso-profit curves. Let us suppose 
that when B is producing 0 W per period, J’s profit-maximising 
output is OK— the output where the line WX just touches the 
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maximum point L of the profit-indifference curve la . If 2 Ts out- 
put were higher at 0 \\\ per period, then the output at which 
A's profits would be greatest would be 0 \\ — the output at 
which the line W x X x touches the maximum point L x of the iso- 
profit curve 2a. 

The output 0 V l is less than OV \ and we 1 an quite easily con- 
film why this must be so from Diagram 103(A). When B is 
producing OH] A’s profits will be at a maximum when A’s out- 
put is WG ( - OF), the output whei e the maiginal revenue curve 
corresponding to the range dD x of the market demand c urve cuts 
A’s marginal cost curve; w r hcn B’s output is 0 JV X , A’s profit- 
maximising output will be \\'\ //( 0 V X ), the output where the 

marginal levenue curve corresponding to the langc d 1 D 1 of the 
demand curve cuts the horizontal axis which is zTs maiginal 
cost curve. Since in our example the market demand curve is a 
straight line, It G- UVl) u and H\IJ \\\\D V \ J \\I) X is less 
than so that H\ //( OFj) must lie less than I VG(-=OV). 
The profit-maximising output of A will be lower, therefore, the 
higher is ZTs output per period: that is, the apices of A’s iso- 
pi ofit c utves must lie progressively nearer the axis on which B’s 
output is measured? The general properties of B 9 s iso-profit 
curves may be established in a precisely similar fashion. 

The assumption that A (or B) makes about B', s for J’s) reac- 
tions w'lien deciding what output to produce in the ensuing 
period can be illustrated in Diagram 104, wherein are drawn the 
piofit-indiflerenre maps of A and/?. If J assumes (sec assump- 
tion f j ), mpia, page 321 j that B will always maintain his out- 
put at its level of the previous period irrespcc live of the output 
which lie (Aj produces, then the p ofit-maximiring output of A 
for each level of B 9 s output will lie on tlv* line AljV which passes 
through the maximum points* of/l’s iso-profit curves. The line 
AfiA'is called A 9 s icac tion curve, for it shows us how A will react 
to any change in B’s output. In Diagram 104, A 9 s reaction 
curve is a straight line because we have assumed that the market 
demand curve is a straight line and that A 9 s marginal costs of 
production arc constant (at zero). 1 he output OM is the ‘mono- 
poly 5 output, for it is that which A w'ould plan to produce if Z?’s 
output were zero — that is, if A were the sole producer and 

* By the ‘maximum point’ of any one of A\ iso-pi ofit curve*, we mean the point 
furthest from the horizontal axis on whic h A \ outpu t Is measured. 
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firm, B, assuming that A will continue to produce OM in period 1, 
plans to produce 0b x ; A , assuming that he will have no rival, 
plans to produce OM . The combination of outputs that will 
actually be produced in period 1 is denoted by the point 1 on 
B’s reaction curve. In period 2, B will plan to produce 0b l9 for 
that is the output that promises him the maximum profits if A 
produces OM , and he assumes that A will produce OM; A will 
plan to produce 0a 2 since he assumes that B will maintain his 
output at 0b t . In period 2, the total output of the product will 
be 0a 2 plus 0b t — that is, that denoted hy the point 2 on A 9 s 
reaction curve. In period 3, if each duopolist continues to take 
the output of his rival in the prev ious pciiod as a datum, A and 
B will produce 0a 2 and 0b {i respectively. It is clear from the 
diagram that these adjustments will continue until A and B are 
producing Oa n and Ob v respectively. 

'I Ik Com not mode 1 is analytically attractive because it yields 
a unique and stable equilibrium for < ach duopolist. This equili- 
brium is denoted by the point / in Diagram 105 where the two 
rea< tion iiuvts ml 01 sect one another. The nature of this equili- 
brium is largely determined by assumption ( j ) and its precise 
content is mainly explained by assumptions (a) to (i). If we 
maintain the former assumption and if wc vary the latter as- 
sumptions within the general framework of an oligopolistic mar- 
ket,* we still get a single equilibrium, provided that the output 
winch each oligopolist would produce if each of his rivals was 
producing nothing is less than the outputs which they would 
have to be producing to induce him to produce nothing — that 
is, provided that the output OM (or OR) in Diagram 105 is less 
than OS (or ON). Assumption (f stated that each duopolist 
supposes that irrespective ol the 01 tput plan which he may de- 
cide to implement in the current period, his rival will maintain 
his output at the same level as in the previous period. In other 
words, each duopolist behaves as if a change in his own output 
will not cause a change in the output of his rival: thus, in Dia- 
gram 105, A assumes tJiat if he reduces his output from OM (its 
level in period 1) to 0a 2 (its level for period 2) B will continue 
to produce Ob When an oligopolist acts on this kind of assump- 
tion about rivals’ behaviour, we shall say (following Frisch)* 

* Ragnar Frisch, Monopoly — Polypoly — The Concept of Force in the Econony. 
(Transited by W r . Bcckeiman. International Er onomic Papers, Number i.) 
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that he behaves autonomously . We have shown that an equili- 
brium will be reached if each oligopolist continues to act 
autonomously; we shall now examine the likelihood of their 
continuing to do so. 

It is clear from Diagram 105 that the assumption which each 
duopolist makes about his rival’s reaction is not being confirmed 
by events. Thus, in period 1, A expects B to produce zero, but 
B actually produces ()b t ; in period 2, B expects A to produce 
OM , but A actually produces 0 a z ; in period 3, A expects B to 
produce 0 b u but B actually produces Ob%, and so on. We would 
therefore expect each duopolist to observe that changes in his 
own output arc followed by changes in the opposite direction in 
the output of his rival. Whether or not he attributes a causal role 
to changes in his own output will depend on the length (in 
terms of calendar time) of each production period, and on the 
general stability of the market environment. If the production 
period is relatively long, he may not relate a < urrent change in 
his rival’s output to a change in his own output that occurred 
some considerable time ago; if demand and cost conditions vary 
appreciably from one period to another, he may ignore, because 
he cannot isolate or measure, the cfloci or his rival’? output of 
changes in his own. If the production period is relatively short 
and the market environment relatively stable, each duopolist is 
likely to cease behaving autonomously and to seek some alter- 
native and more ‘c orrret’ hypothesis about his rival's behaviour. 
Each duopolist might assume, for example, that changes in his 
rival’s output are functionally related to changes in his own: 
thus, to take the simplest example, A might suppose that if he 
reduces his output from any level by 10 per cent, B will raise his 
output by 5 per cent. When A or B acts on this kind of assump- 
tion, he is said to act conjectural!)? .* If each duopolist acts con- 
jecturally, then leaction curves can be drawn, and their point 
of intersection (or one of their points of intersection) may denote 
a position of stable equilibrium. This equilibrium, however, is 
no more likely to be attained in practice than that denoted by I 
in Diagram 105: if the reaction curves do not coincide w r ith one 
another, then each duopolist will observe that his conjectures 
are not being fulfilled by his rival’s actual behaviour, and each 
is therefore likely to seek some more ‘correct’ hypothesis about 
* See R. Frisch, op. cit . 
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his rival’s reactions. We shall e\plore further the nature and 
consequences ol conjectural behaviour in the model which 
follows. 

It is unlikcl/, thetefore, that we shall ever find an actual 
oligopolistic market that is accurately described by the simple 
Cournot model wherein each oligopolist acts autonomously and 
output is the sole ‘parameter of at lion’ * In tins sense , the model 
is not ‘useful’ It is useful, houc ve r in tlu se ns< I h it it illustrates 
the distinguishing feature of an oligopolistic mat hi t, name 1\, the 
fact of mutual inte rdc pendent e Dining the progicss (which we 
descnbtd on pages 326-7 above) towaids the equilibrium de- 
noted by /in Diagram 10^ it is e It ai ill it 1 e li mgt 111 Z?’s output 
emsts A to change his output and tint l’s re letion causes a 
further ehange in B\ output, and so on We make this mutual 
intctdcpcndince chain to us by making our duopohsts un- 
aware of it or so bemuse d In K ill it e le h of the in ignoics it when 
choosing his plans The main jusiifie ation for the assumption of 
autonomous behaviour is then the pcdigogie usefulness of the 
model that is b isc el on it I he (. out not nioeh 1 with output is the 
parameter of a< turn sufhe cs for this purpose Wc shall not, there- 
fore, examine the Beitranel moth 1 f 111 which rub oligopolist 
acts autonomously and price is the action paiamettr, nor shall 
ve consichi models of mtonomous behavicuu 111 which the 
oligopolists produce dilh ic utnted products and 111 which pio- 
duct qualitv or advertising expendituie is the paiameter of 
action. 

LEADERSHIP MODELS 

We shall consider thit e h ade rship models, and a definition of 
leadership will emcigi from the firs of the m In e>iu fn r t model, 
we shall maintain the assumptions (a) to u) me lusivc, which we 
listed on page 321 above, and liter onl> assumption ( j ) In 
its stead, wc shall suppose (1) that A conjectures tint B will 
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accept ^ 4 ’s output as a datum when he (B) is making an output 
plan, and (2) that B actually behaves in this way — that is, 
acts autonomously. Given assumptions (a) to (i) inclusive, we 
can, as before, draw the profit-indifference curves of each duo- 
polist. Some of these are drawn in Diagram 1 06, Our assump- 
tion that A knows that B will act autonomously means that A 
knows JS’s Cournot reaction function, which is shown by the 
line RS . This line shows us (and A) the output which B would 
plan to produce (and actually docs produce) in each period at 
each level of A’s output. The points at which this line cuts 
A's profit-indifference turves show the alternative profits per 
period that are op< n to A while B behaves in this way. Of these, 
A will choose that denoted by the point I a where B\ reattion 
curve just touches one ofliis (A’s) profit-indifference curves: L a 
will promise A the maximum piofits per period, for any point 
either to the right oi to the lelt of it on RS lies on a lower* iso- 
profit curve. A will therefore plan to piodut e an output of Oa r 
per period, and B will produ< e Ob r pet period. T11 this model, A 
is the ‘output-leader’ and B the ‘output-followeT: A leads in that 
he chooses the output which lie will pioduce in the light ofliis 



Diagram 106 

* Lower in terms of profit, but ‘higher* in terms of position on the diagram. 
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(correct) conjectures about 2 ?’ s reactions; B follows in that he 
accepts any output that A might produce as a datum. In the 
leadership model, the leader has no reaction curve, for he 
chooses that point on the follower’s reaction curve which pro- 
mises him the greatest profits. There is, therefore, no ‘path’ by 
which the leadership equilibrium will be reached, for the point 
L a will be established immediately by A . When A acts (and is 
allowed by B to act) as the output-loader, his profits will be 
higher and B ’ s lower than they would have been had both A and 
B acted autonomously. In Diagram 106, the dotted line MN 
shows A’s reaction curve when he acts autonomously. The point 
/, at which the two reaction curves intersect one another, lies 
above L a in A’s profit-indifference map and below L a in B’s in- 
difference map: that is, A will prefer L a to /, and B will prefer / 
to L a . 

If the leadership equilibrium is to be maintained over a suc- 
cession of periods, then A must be willing to accept B’s present 
pattern of reaction* as shown by the curve RS, and B must re- 
main ignorant of the fact that A knows his (B’s) reaction curve. 
It is clear from Diagram 1 06 that A would earn larger profits per 
period if he could forte B on to a reaction curve that lay below 
RS and so touched a higher* iso-profit curve of A; and A , by 
threat and rumour, might try to persuade B to react along such 
a curve. If B suspects that A is aware that he (B) is acting auto- 
nomously, B may attempt to convince A that he will react along 
a curve that lies above RS and in such a position (hat the point 
L n which A will choose on it lies on a lower indifference curve 
for A and on a higher profit-indifference curve for B . It is likely, 
therefore, that even in this simple xadership model, each duo- 
polist will seek to alter to his own advantage the assumption 
which he thinks his rival is making about his reactions. 

In our second model, we shall suppose that each duopolist is 
striving after leadership. We shall continue to make assump- 
tions (a) to (i) which we listed on page \> 2 1 above. In addi- 
tion, we shall suppose that each duopolist assumes that his rival 
will act autonomously. T he probable consequences of these as- 
sumptions arc illustrated in Diagram 107. We shall suppose that 

* The adjectives ‘higher* and ‘lower’ when applied in this and later paragraphs 
to an indifference curve refer to the value of the profits which it represents and not 
to its position in the diagram. 
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A has been a monopolist and iliat B suddenly and unexper tedly 
appeals to mnipde with him. No thodm uwtdi ha # s set been 
reached, and eat li is laving his plans lot period 1, the first period 
of their co-existent e. On our assumptions, .1 believes that B will 
react aloni»/W,sol hat lie Ml will plan to produce On, in poiiod i, 
expet tintjf B to product Ob x ; B assumes that ri will read along 
MX, so he IB) plans to piodute 0b n expecting A to prodme 
0 a x . I11 period i, then fore, the total output of the commodity 
will be Od T plus 0b„ or that denoted by the point G. Sine c G lies 
on a lower iso-prolit curve in A\ map than L a , and in B \ s map 
than L b , the profits which each duopolist earns in period 1 will 
be much less than what he expet Led to earn. In this way, each 
duopolist will discover that his rival is not behaving as he ex- 
pected him to behave. During the periods which follow, each 
will seek some more ‘correct’ conjecture about his rival’s reac- 
tions: he may do this by observing how his rival’s output re- 
sponds to experimental variations in his own; or he may try 
to force his rival to react along some reaction function that he 
prefers. 

We sec, then, that when each duopolist aspires to leadership, 
the hypothesis that each makes about his rival’s behaviour will 
be proved wrong as soon as it is tested, and die assumptions by 
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which the model was defined do not help us to identify what 
new hypothesis each duopolist will choose. 

This kind of model nevertheless helps us, for it can be used to 
illustrate the prelude to bargaining or collusion. Let us, for the 
sake of variety, take another member of the same family of 
models.* Let us suppose that (a) there are only two independent 
firms; (b) each produces and sells a product that is a close, but 
not a perfect, substitute for that of the other; ( c ) the product of 
each duopolist is perishable, so that in each period all that is pro- 
duced must be sold; (d) there are many knowledgeable bu>ers 
of each firm’s product; (e) the parameter of action is product 
quality, and this is measured by the weight (in milligrammes) 
ol their respective products; (/) each duopolist knows the pro- 
fits that he would earn for all values of his ovvn and his rival’s 
action parameter; (g) prices and advertising expenditures arc 
data, and (h) each duopolist seeks the maximum profits per 
period. Given these assumptions, the profit-indifference map of 
each duopolist can be drawn. The iso-piolit curves of A (and 
of/i) will be as shown in Diagram 108, because (t ) at any given 
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weight per unit of A's product, A’s profits will decline as the 
weight of B’s product per unit is increased; (2) at any given 
weight per unit of i?’s product, as the weight per unit of A’s pro- 
duct rises, A’s profits will rise for a while and then decline as 
the costs of producing the heavier product begin to outstrip the 
rise in the demand for it; and (3) the weight per unit of ^Ts 
product that promises him the maximum profits will be the 
greater, the greater is the weight per unit of jB’s product. 

Let us now suppose that A and B have agreed to meet to fix 
the weights of their respective products. For brevity’s sake, we 
shall call the weight of A’ s product per unit, x , and the weight 
per unit of B y s product, y . Neither duopolist will accept any 
combination of values for x and y that promises him profits 
which are less them those that he believes he <ould earn by act- 
ing independently ol his rival. The maximum profits that A (or 
B) might expect to earn if no agreement is reached may be de- 
termined as follows. The profit -indifference map of J is drawn 
in Diagram un)(a). When there is no agreement, we shall sup- 
pose (taking the simplest < asc) that A believes that B will act 
autonomously that is, that A assumes that B will react to 
changes in his (.Tsj parameter along RS which is ifs Cournot 
reaction curve when product-quality is the action parameter. 
A will therefore plan to fix the weight ol his product at Ok,, be- 
lieving that B will choose ()y„ and A will expect to earn the 
profits denoted bv the iso-prolit <ur\e on which L a lies if no 
agreement is reached. Similatly, we shall suppose that B acts 
conjee tuiallv - -that he believes that A will react along MN in 
Diagram 109(6): if no agreement is concluded, B will expc< t to 
earn the profits denoted by that one of his iso-piofit curves on 
which lies L b . The figures in Diagrams 109 (a) and 109(6; are 
superimposed 011 one another in Diagram 1 10. Any combination 
of values for a and y that is likely to emerge from the negotiations 
must lie within the shaded area, which is enclosed by the iso- 
profit curves of A and B on which lie L a and L b respectively, for 
any point within this area lies on a higher iso-profit curve for 
each duopolist. A will not accept any combination of values for 
x andj such as that denoted by F , for since Flies on a lower one 
of his profil-indiffercnce curves than L a , it promises him profits 
which are less than those which he feels he can command by 
independent action. Similarly, B would not accept any combi- 
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nation of values for v and y such *s that denoted by G. Of the 
values lot * and i that lie within tl ' shaded area, some aic more 
likely to be a speed up^n than others: thus, if the negotiators be- 
gin by considering the values denoted by J, they are likely to dis- 
co\er that each duopolist could earn higher profits by accepting 
higher values for x andj, for bv moving no* th-eastwards from J 
they will reach a higher iso-prufit curve for each of them; simi- 
larly, if they arc initially contempt mng the values denoted by 
K, they are likely to discover that each duopolist could reach a 
higher iso-profit curve by moving south-westwards from K. It 
would seem, then, that if the two firms are roughly similar in 
size, resources and in the personalities of those who control them, 
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the values of .r and y that the) will agree upon will lie near the 
centre of the area ol negotiation. 1 ' 

A model in wlmh each duopolist <u tRronjecturallyqjay, there- 
fore, help us to illustrate the limits within which bargaining may 
take place. If the duopolists au cpt the ai ca of negotiation, then 
the hypothesis which each makes about his rival’s behaviour 
may not be tested. The negotiations may break down if either 
duopolist questions the bargaining range fas shown by the 
shaded area in Diagram n o) ; it they do, then each must seek a 
new hypothesis about his rival's behaviour and reactions, for 
the old one will have been pioved untenable by events. If either 
duopolist suspects the kind nfeonjee ture that his rival is making 
about his reactions, he may attempt to alter it, for each will 
gain if he succeeds in lowering the bargaining limit of the other. 
It tan be seen fioni Diagiam i io that when the iso-profit maps 
are given, the size of the area of negotiation (and therefore the 
extent of the inticase in piofits that agreement might promise to 
either participant^ depends on the position of AS’ and MN. IfT 
suspects that B expects him to react along MN, it will ch arly be 
to A*t advantage to persuade B that he (T) will react along a 

* If the prnht-inchfU rente cun es on which he /„ and L b do not oveilap when 
superimposed on one another, then neitlu 1 duopolist will be willing to negotiate, 
for each will believe that he un ea.111 higher proliti by independent action. 
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and the amount by which the total quantity of the product that 
is demanded at that price exceeds B's sales will be available for 
A. If A fixes the price at OC per unit, B will produce and sell CH 
per period — the output at which his marginal cost of produc- 
tion is equal to OC; at this price, B will be supplying all that 
buyers wish to buy, so that A’s sales will be zero. The point C in 
Diagram m(a) will therefore be one point on /l’s ‘conjectural 
demand or sales curve’. If A fixes the price at OD, B will oIFcr 
DM per period, and MJ ( -DQ X in Diagram 11 1 (a ) ) will be 
available for A; if A were to fix a price of OE per unit, B would 
offer EM, and MIi ( - EQ 2 in Diagram r 1 1 (a)) would be left to 
A. At prices below OE, the whole of the market demand will be 
open to A. The curve CQ 2 d in Diagram 1 1 1 (a), then, shows the 
quantity that the leader expects to be able to sell at each price. 
The leader will Ik the pi it e at the level wliic h promises him the 
greatest profits — that is, at OP, where MR a (the marginal re- 
venue curve corresponding to CQ_, 1 cuts MC„. B\ charging OP 
per unit, and satisfying the icsidual demand ol ’!’(£„ p<r period, 
the price-leader is maximising his piofits w ithin the limits set by 
the followers behav iour. # 

We may develop variants of this model of pi it e-leadership by 
increasing the number of oligopolists, by introducing differen- 
tiated products, and by positing other relationships between the 
leaflet’s and the lbllowers’ cost curves than that shown in Dia- 
gram hi. These variants, however, add less to the economics of 
leadership than they do to its geometry. Price-leadership in 
some form* is common in actual oligopolistic markets.! It is 
probable that when it occurs it is based on some kind of agree- 
ment. It may be a result of taut or implicit agreement: if there 
is one large firm, and several small firms, in an oligopolistic 
industry, the latter will be malleable to the wishes of the former, 
for they have little ability to inflict losses on the dominant firm 
and loss capacity to bear the losses which it might inflict on 
them. The dominant firm need not consult with the smaller 
firms in order to establish its leadership: it need merely punish 
them if they do not accept it. If it forces its rivals to act as price- 
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followers, we must presume that that is the kind of reaction that 
is most profitable for the leader. If the oligopolists are more or 
less of the same si/e, then the agreement on which leadership is 
based is likely to rest on firmer foundations than tacit accept- 
ance. 

THE KINKED OLIGOPOLY DEMAND Cl’RVI* 

In this model, we shall suppose that (a) theie are several 
firms in an oligopolistic industry; (b) each produces a product 
that is a close substitute for that of each other firm; (t ) produc l 
qualities are constant, advertising e\pc liditurcs are mo, and 
some relationship In tween the pi ices ol the ditleiontiatcd pro- 
ducts has already Ik on established and is now obtaining; 
( d ) each oligopolist belie \ os that if he lowers the price of Iris pro- 
duct, his rivals will low’11 the pines of then piodm ts pan pasw, 
and thai if he raises his puce, thc\ will maintain their prices at 
theii existing levels, (men thes^ assumptions, eadi oligopolist 
will believe* that the iclationship between his price and his 
sales will be similar to that shown bj the c urve dl*D in Diagram 
11a:* if lie weie to laise his pine above Ml \ he would expect 
his salt's to fall ofl m^ikc dh , loi Ins piodm t would become rela- 
tively dearer ; if he wore to lower his price below All\ he would 
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duction, MP is the more likely to be the profit-maximising price, 
the longer is the vertical portion of the marginal revenue curve. 
The length of the ‘discontinuity’ depends on the relative elasti- 
cities of demand at P of the curves dP and PD . This can be easily 
confirmed: we know (see supia , page 285) that marginal revenue 
at MP is equal to MP( 1 - ije); it follows that the greater is the 
elasticity at P on dP , and the less is the elasticity at P on PD, the 
greater will be the diffei races between the two marginal re- 
venues, and the greater therefore will be the length of the dis- 
continuity. The elasticity of dP will reflect the degree to which 
the oligopolist’s product can be substituted for that of his rivals; 
in the extreme case, if the oligopolists' products are homogeneous 
it will be perfectly elastic. r l he elasticit) of PD will reilect the 
elasticity at each price of the ‘demand’ lor the class of product 
that the oligopolists are producing. 

While the hypothesis about rivals’ rca< lions that gives us the 
kinked demand curve does not explain why the pi ire is at its 
present level, it does explain why the* pine might remain stable 
at that level as lime passes. If the dun.uid for the product of 
oligopolist A (who makes this hypothesis^ list's, lie will become 
aware of it by an increase in his sales. Since the assumption that 
he makes about the probable reactions of his rivals is in no way 
dependent on the level of his sales an increase in demand will 
not* per se, induce him to seek an alternative hypothesis: that is, 
A will interpret a rise in the demand for his product as a right- 
ward shift of the dPD~ cur\e to d x PD x in Diagram 1 13. This 
maintenance ol the price MP in tlu* f ac e of a rise in demand is 
not necessarily inconsistent with the maximisation of profits. 
In Diagram 113, we ha\e assume 1 that the dPD and d x PD x - 
curves are iso-elastic, and the marginal < ost « un e MC < uts the 
marginal revenue curve {AIR X ) corresponding to the new de- 
mand curve within the discontinuity, so that AI X P ( — AtPj con- 
tinues to be the price at which the oligopolist's profits will be 
maximised. Similarly, it can be shown that the profits of oligo- 
polist A may still be greatest at t 1 **' orice MP, even after his 
costs of production have risen. Thus, in Diagram 114, the mar- 
ginal cost curve rises from MC to M C \ ; since A 1 C X cuts the 
marginal revenue curve corresponding to dPD within the discon- 
tinuity, his profits in the new cost conditions will be maximised 
by keeping his price at MP . If the increases in demand and costs 
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achieve this aim. We shall then examine how and why they may 
be prevented from achieving this objective or deterred from 
pursuing it. 

Initially, we shall suppose that (a) there are only two firms in 
the oligopolistic industry; {b) ea< h produc cs and sells a product 
that is a perfect substitute for that of the other: (r) the product is 
perishable; (d) theic are man) knowledgeable buyers of (he 
pioduct; (e) each knows the market demand for the product; 
(f) the two firms have different cost cuivrs; (g) each firm has 
the same expectations about the put is and productivities of the 
productive services which thc\ use: t/i the price of the pioduct 
is the sole parameter of action of each him, and (i) they arc con- 
templating whether or not to ague upon a \alue tor the price 
that will promise the ma \imum ihaximontm of pi oh ts per period to 
both of them jointly The choice ol this [nice, and its imj*li< a- 
tions, are illustrated in Diagiam 1 1 ", l he average and maiginal 
costs of production of duopolist 1 arc shown bv Jb„ and MC a 
respectively in figure (T; AC { and \l( h in figure a) show the 
avciagc and niaigmal costs icspee li\d\ of B; tlu W)-< mvr in 
figure (31 is the maikei demand < m\< (or tlu piodu< t When A 
and B are jointly < artuut? the maximum maximoium ol piofrts per 
period from the production ol tlu pindue l m tlu ii respective 
plants and its sale in their common rnaiket, they will together 
be producing the output at which marginal mjsI and maiginal 
revenue are equal to one nnothei flor that »s me ic-ly another way 
of &a)ing that prohts are be me ma^Jinisc cb, and this total out- 
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put will be distributed between their respective factories in such 
a way that the last unit produced by each adds the same sum to 
the costs of production of each, for if that is not so then the sum 
of their total costs can be lowered by transferring output from A 
to B 9 or vice versa. 

In ^Diagram 115, we can discover geometrically the price of 
the product and the outputs of A and B at which these condi- 
tions will be fulfilled. The MC ab - curve in figure (3) is obtained 
by adding together laterally the AIC a - and MC b - curves: thus, 
if OC is the marginal cost of the OM a -th unit in A's plant and of 
the 0M b - th unit in B' s, the co-ordinates of the corresponding 
point on the MC ab ~curve will be OCand OAl a plus 0M b ( — OM). 
This MC ab - curve shows the minimum addition to total costs 
that will be incurred by producing the last unit of any output, 
and this illustrates the second condition mentioned abo\e. Ihe 
first condition is fulfilled when the total output of the product is 
OM per period and its price OP per unit, foi at that output and 
piice marginal revenue and the (minimum; addition to costs of 
production from producing the OM-th unit are the same. The 
duopolists will therefore plan to sell OM units of their product at 
a piice of OP pci unit, and A will pioduce"OA/ a and B y 0 \I h per 
period.* The output 0A1 and the puce OP are the ‘monopoly 5 
output and price respectively: that is, they are those that would 
be produced and chaiged icspectively were A and B to merge 
together to form a single firm that operated two plants in which 
the costs of production were as shown in figures (1) and (2) in 
Diagram 1 15 . For brevity’s sake, we shall hereafter say that the 
price OP and the output OM (distributed between A and B in 
the proportion OA1 a : 0M b ) define the ‘monopoly 5 solution. 

r Jhc maximisation of their joint profits requires that A and B 
produce 0M a and OAl b per period respectively. This distribu- 
tion of the ‘monopolv’ output OM implies a distribution of pro- 
fits: A ma\ < xpet t to earn profits of LAfNP per period and B of 
RSTP per period. The sum of LMNP and RSTP will be greater 
than ihe sum of the profits that A and B would earn with any 
distribution of output between them at any price other than 0P 9 
01 with any other distribution of the output OM between them 
at the price OP. While the ‘monopoly 5 solution promises the 

* Since the A/C a »,-curve was obtained by adding together the outputs of A and B 
at each le\el ot marginal cost, 0M a plus 0M b must together be equal to OM. 
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maximum joint profits to A and B , however, either might feel 
that he could command a larger profit* by acting independently 
of his rival. Thus, A might believe that, in the absence of any 
agreement, B's reactions to changes in his (A's) parameter(s) 
will promise him profits per period greater than LAIJVP. In 
these circumstances, A will not accept the distribution of output 
which the monopoly solution dictates unless some device is 
found for divorcing the profits which he receives during the 
period from the profits which he earns when produc ing his share 
of the monopoly output. Many such devices aic possible: for 
example, A and B might pay the profits which they earn, when 
producing outputs of OAl a and 0 M b respectively and selling 
them at a price of OP per unit, into a c entral pool or fund from 
which each then receives a sum which is not less than that which 
he believes (and which his ii\al agrees) he could earn by acting 
independently. A pooling igi cement of thi^ kind will always 
make it possible for A and B to maximise their joint profits, pro- 
vided that the sum of the profits which they believe they can 
earn by independent action does not cxi eed the monopoly pro- 
fits.! If the sum of the profits which each believes he can earn 
by acting independently of his rival exceeds the monopoly pro- 
fits, then no agreement is possible, for the expectations of A and 
B are inconsistent with one another. J in the ensuing periods, 
cach’duopolist will test his hy pothesis about his rival’s behaviour, 
and as its incorrectness becomes manifest will be forced to revise 
it. When the sum of the profits that each expects to earn if there 
is no agreement again falls short of the monopoly profits, then 
the ‘monopoly* solution will again appear attractive. 

Thus far we have confined our a* ilysis lo the model defined 
on page 343 above. We have so far assumed that the duo- 
polists have different costs of production in producing the same 
product and that they have identical expectations about the 
behaviour of the demand for their product and the supplies of 
the productive services they employ during the period that lies 

* That is, profits which arc larger than the sh » * of the ‘monopoly* profits which 
he would earn when producing his share of the ‘monopoly* output. 

t This proposition can be interpn ttd in terms of Diagram no. If tlir sum of the 
profits which A expects to earn at L a and which B expects to earn at L h falls short 
of the monopoly profits, there will be an overlap area between the iso-profit curves 
on which lie L a and Z* respectively. 

J In this case, in terms of Diagram i io, the iso-proht curves or which l, a and L b 
lie will not overlap with one another. 
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ahead. The emergence of a unique and agreed ‘monopoly 5 solu- 
tion depends on this latter assumption. If A believes that the 
demand for the product will rise and that the prices of the pro- 
ductive services will fall, and if B expects demand to fall and 
costs to rise, then A will expect the monopoly profits (and his 
share of them) to be relatively large and B will expect them to be 
relatively small. In these circumstances, ignoring the possibility 
that cither A or B might deem unacceptable his (earned) share 
of his estimate of the monopoly profits, there is little likelihood 
of agreement between them. Agreement may become the more 
likely as the gap between their expectations narrows as events 
confirm the estimates of A (or /?), and thus lead B (or A) to re- 
vise his estimates of the future 1 .rhaviour of demand and costs. 

Our analysis and the conclusions it yields require little modi- 
fication if the model is extended to reflect more accurately actual 
oligopolistic markets. Let us now suppose {into alia) that (a) 
there are several firms in the oligopolistic industry; ( b ) each 
product's and sells a product that is a t lose substitute for that of 
each other; (r) each has tin* saint e\ptt rations about the be- 
haviour of the ‘demand’ for the pioduct-group that they are 
producing and of the supplies of the productive services that 
they arc using, and [cl) they are considering the implications of 
an agreement that would promise the maximum maximorum of 
profits per period to all of them jointly. In this model, each firm 
will have many parameters of action: the present and future 
profits of firm A , for example, will depend on the relative values 
that he attaches to the price of his product, its quality, his tech- 
niques of production, and his advertising expenditure, and to 
his expenditure on the search for new variants of the product, 
new methods of production, and new kinds and avenues of ad- 
vertisement. There will still exist a ‘monopoly’ solution, how- 
ever, in this more complex model, for there will be some set of 
values for the parameters of action of the oligopolists which 
promises them jointiv the maximum maximorum of profits. As be- 
fore, each firm might consider unsatisfactory the profits that it 
might expect to earn when its parameters had the values dic- 
tated by the ‘monopoly’ solution, and the chances of this hap- 
pening become the greater the larger is the number of firms in 
the oligopolistic industry and the larger is the number of vari- 
ables whose values lie within the control of each of them. In this. 
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as in the simple model, a pooling agi cement will still make pos- 
sible the maximisation of the joint profits, provided that tlu sum 
of the minimum profits that each (inn would demand from the 
pool is not gicatcr than the monopoly’ piofits When the p tra- 
meters include rest ir<h and development, and van itions in 
product-quality and adveitisement however, it is probable that 
the sum of the expected piohts fiom independent ae lion will ex- 
ceed the monopoly piofits (oi tompiUtion in \aii iblts other 
than pnee requires moie snll* ( mci peih ips moie luck’) than 
competition through price and cull (11m m ly tend to over- 
estimate Us pioficicnc\ in non-pin coinpe tition and the good 
fortune that it expeets to it tend its clients m tint due e lion If 
the oligopolists lnvc chile lent expeditious lboul the lutuic bc- 
haviemr of demand md e osts e u h will hive Ins own neition of 
wh it constitute s tin nionopoh sc lutiou md some uteri Uive 
though lesspiohtibli ign ement must nc sought 

We mav conclude, then tint while the monopoly’ solution 
promises the maximum max mouwi of profits to the firms in m 
oligopolistic inehistiv it m \v ne 1 he leulied Inj m\ one ed 
three icasons (a) bee m the oh^< poll ts lnve chile rent < xpt c- 
tations ibout the furtm belnviom cl ele 111 md md costs md 
therefore ibout whit constitutes the monopedy solution, 
fft)l)ee uise while igre e mg upe 11 the mono]) dv solution, the sum 
cd the profits tint they expee t fiom Hide pe nel nt iction exceeds 
the expected monopoly 5 piofits mel (r) b e him in the lbsencc 
c>l icasons (a) and (/;) iben , t 1 i oligopolists will not accept (or 
arc prevented from aeccplun the poolin' \ mine nt which 
makes it possible for e ich to receive 1 sh uc <>! the monopoly* 
profits that he deems sUi fie*o v i he oligopolists ire eleteired 
by any one of the se le isons fiom e flee ting in 1 *n 1 me nt lo m 1x1- 
mist then joint profits, thev nt e cl not n< ce ss mly e s< lit w collu- 
sion of any kind They rr» ly seek other 1 m counts which arc 
less comprehensive m th it tin v do not o\ei ifi the variables 
whose values determine the distribution 01 piohts between the 
firms, and which are potentially 1 profit iblc to the oligo- 
polists taken as a gioup We shall now cximinc biicfly a few 
of these alternatives 

First, the oligopolists mav agree tc share the market Let us 

* More skill to m lugurate, though p( ihaps no less skill to < irry to a successful 
conclusion 



again make the assumptions (a) to (g) that are listed on page 
343 above, and let us consider the implications of an agree- 
ment between A and B to share the market for their product in 
the proportions 2:1. The market-shares that are agreed upon 
will be those that promise each duopolist a sum of profits per 
period that is not less than that which he believes he could earn 
either without any agreement or with any other kind of agree- 
ment. In Diagram 116, the average and marginal costs of pro- 
duction of A are shown by AC a and MC a respectively in figure 
(1); AC b and MC b in figure (2) show the average and marginal 
costs respectively of 7 ?, and the 7 ) 7 )- curve in figure (3) is the 
market demand curve for the product. The D a D a and D b D b 
curves in figures (1) and (2) respectively are the market-share 
curves of A and B , and in our example, the permissible sales of 
A at any price on D a D a will be tw r ice those of B at the same price 
on D h D b . Given the market-shares, A will plan to sell 0 M„ per 
period at 0 P a per uni t, for these plans promise him the maxi- 
mum net revenue, and B will plan to sell OM b at 0 P b per unit. 
These plans cannot be simultaneously fulfilled, for since A and 
B produce the same pioduct they must charge the#same price. 
Having agreed to share the market, A dnd B must therefore 
agree upon a price for their product in the range 0 P a to 0 P b . 
The choice of a price a;id of actual values for the market -shares 
must be made simultaneously, for the profits that each duo- 
polist can hope to earn if the agreement is effected will depend 
on both of these things. 

If the duopolists agree upon a price of 0 P n per unit, it is clear 
from Diagram 116 that each will be tempted to produce and 




Diagram 116 
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sell more than his share of the market, for by doing so he will 
increase his profits or diminish his losses. Thus, at OP n per unit. 
Ah profits will be greatest when he is producing and selling 
OM n per period, and B y s when he ( B ) is selling 0 M' n per period. 
If both firms succumb to this temptation, then both will accum- 
ulate stocks of the product, and these in turn may tempt one 
or other to dishonour the agreement by reducing his selling 
price. If one firm succumbs, and successfully sells more than his 
allotted share at the pi ice 0P ny then the other firm’s sales (and 
its share of the market) will be pro tanto 1 educed. In recognition 
of these temptations, the simple maikct-shariiig agreement is 
normally fortified by a system of fines and compensations: 
turns that exceed theii allotted quotns must pay a proportional 
or progressive tax on theii excess sales, and the proceeds are 
used to compensate the* fnms that arc thereby prevented from 
fulfilling their quotas. 

A market-sharing agreement is perhaps most likely to occur 
when the oligopolists incur different costs of production in 
making the same pioduu, and when a pooling agreement (with- 
out which the ‘monopoly’ solution would be unacceptable) is 
illegal. Once made, tjie agreement will persist foi as long as the 
oligopolists are satisfied with the maiket- (and profit-) shaies 
ihat it promises, and these shaies depend on the profits that the 
oligopolists believe they can cam by the most attractive alter- 
native agreement or with no agreement. Kven when the oligo- 
polists are producing the same product, over the long period 
each may spend money on lesearch into new methods of pro- 
duction or nc w variants oi the pioduc t, and as these efforts aie 
attended by different degt c es of Si ess, the at < eptable market- 
and profit-shares will alttr. When this happens, tlu existing 
agreement will be terminated, and replat cd by one in which the 
market- and profit-shares are diflerent, or by dn agieement of a 
different kind. 

This simple model by whith wc have iliuM rated the market- 
sharing agreement may be extendc 1 4 o foe fodc other parameters 
of action. When the oligopolists arc producing products that 
are close substitutes for one another, the profits that each can 
command over any span of future periods will depend on the 
relative values of his price, product -quality, techniques of pro- 
duction, advertisement, and expenditure on research. In these 
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circumstances, there will exist some set of values for these 
variables that will distribute the ‘market-demand 5 for the class 
of product that the firms are producing (and therefore profits) 
in any given proportions between them. This more inclusive 
market-sharing agreement will be subject to the same strains 
and stresses and will require the same safeguards in the way of 
penalties and compensations as the simple agreement that we 
have already examined. It is unlikely, however, that any such 
inclusive agreement will be reached, and for two reasons. First, 
the choice of a set of values for the relevant variables that is 
acceptable to all the participating firms may be impossible, for 
it rests not so much on ascertainable and measurable facts as on 
judgements about the future consequences of present changes in 
the relationship between prices, product-qualities, advertise- 
ments or research expenditures. Second, even if this choice is 
made, it may be impossible to devise a system of fines and com- 
pensations to safeguard the agreement, for changes in variables 
other than price are more easily concealed and their conse- 
quences arc often less clear. For these reasons, w hen the number 
of variables is large, the oligopolists may agree op values for 
only one of I hem. * 

The variable that is most commonly the subject of agreement 
is price, for a reduction in price by one firm will usually have 
more immediate and 'marked effects on the sales of its rivals 
than an increase, for example, in its advertising or research ex- 
penditure. The price-agreement may specify the exact or mini- 
mum price that each oligopolist must charge for his product, or 
it may define the method by which the prices of the competing 
products must be fixed. The agreement may set out a uniform 
procedure that each firm must follow when fixing its price: thus 
there may be a table of ‘standard 5 , ‘normal 5 or ‘typical 5 costs 
and each oligopolist is obliged to base his price on these rather 
than on his own costs. Alternatively, if the oligopolistic industry 
consists of one large firm and several small firms whose costs are 
not very dissimilar, the choice of a price may tacitly be left to 
the former: the small firms might feel that it (the large firm) is 
the more likely to have a clear notion of the demand for the 
product or product-group and of costs of production than they 
have, and that it is therefore more likely to fix a price that ap- 
proximates to the ‘monopoly 5 level. In the price-leadership 
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model {supra, pages 337-9), we have described the choice of a 
price by the leader. In the kinked demand curve model {supra, 
pages 339-42) we have described one way in which a price- 
agreement might be maintained, without any explicit penalties 
or policing. A price-agreement is subject to the same stresses as 
any of the agreements that we have already examined: the 
agreement will generally disintegrate when one or more of the 
participants are convinced that lie or they could command 
higher profits without it than within it. 

I11 all the models of collusive oligopoly that we have examined 
so far, wc have supposed that whether or not a particular agree- 
ment is reached depends simply on whether 01 not it pi onuses 
each oligopolist a higher rate of profit than that which he could 
earn without it. This assumption though c 1 ude was useful while 
our purpose was simply to catalogue sonic of the different kinds 
of agreement that might occur and to adunibiate the circu in- 
stant es in which each was likely to appe ar. However, if we wish 
to explain how the spoils that anv agreement promises are 
shared between the participants -- that is, what determines the 
distribution of the ‘monopoly* profits or the relative market- 
shares — then this ajsumption must be refined. 

Let us return to the model that is defined on page 343 
above. If there is no agi cement, the profits per period that duo- 
polist A might expect to earn will depend on the hypothesis 
which lie makes about the e\pet ted rra< tions of his rival. For 
each hypothesis that he might make, their will be an expected 
rate of profit.* If J’s ob, ui v e is to cam the maximum profits 
per period, then he will only accept the agreement if his share 
of the ‘monopoly' profits is not h .s than the maximum rate of 
profit that he believes he can cai without it. The share of the 
‘monopoly* profits that A will obtain, how'ever, depends not 
only on his ( A’s ) estimate of his prowess if 110 agreement is 
reached; it depends also 011 his rival B , for B will only enter the 
agreement if it promises him a higher rale of profit. If neither 
A nor B questions his rival's estimate of the rewards of inde- 
pendent action, and if the sum of t lose rewards is less than the 
expected ‘monopoly* profits, then agreement is possible, and the 

* Strictly, since A dots not know how his rival will ieac I there will be a range of 
probable values for his protils for ca< h h>p< thesis about his rival’s behaviour. For 
simphe 1 ty’s sake, we shall ass* up* dial he reduces this range to a ertainty-equivalent 
or that he atts as it he does. 



352 Price Theory 

precise terms of the agreement will depend on how the amount 
by which the 'monopoly 9 profits exceeds the sum of the mini- 
mum demands of A and B is divided between them. We shall 
define the ‘relative strength 9 of an oligopolist as his power to 
command profits within an agreement, and we shall suppose 
that it is measured by the proportion of the joint profits which 
he obtains. We may then say that the outcome in our present 
example will reflect the relative strengths of the firms that par- 
ticipate in the agieement. 

We have so far supposed that both duopolists accept the ‘bar- 
gaining range 9 as defined by the maximum profits that each 
believes he could earn without the agreement. This is not likely 
to be generally true, for the agreement could be made poten- 
tially more profitable for either duopolist if he successfully 
lowered the bargaining limit of his rival. Thus, if the ‘monopoly* 
profits are 100, the minimum demands of A and B 40 and 20 
respectively, and their relative strengths in the proportion 3:1, 
then when each accepts the bargaining range, A will obtain 70 
per period and B 30 per period; if B can lower . 4 ’s estimate of 
the maximum profits that he (A, could earn without the agree- 
ment from 40 to 20, then, ceteris pat thus % the agreement will 
promise A only 65 and B 35 per period; if A lowcis i? 9 s 
minimum iequiicment to 10, then A will obtain 77J and B 
only 22J per period. Eifhei duopolist can attempt to lower the 
bargaining limit of his rival by inducing him to icvise the hy- 
pothesis on which his existing estimate is based: thus, in terms 
oi Diagram 110, A can lower B’s bargaining limit by shifting 
the point L b eastwards, southwards, or with any degree of south- 
eastwardness in the diagram, and he may seek to do so by pro- 
paganda and rumours whose purport is that for any given value of 
Zf s parameter he (A) wdllgi\ e a much liigher value to his parameter 
than B now expects; similarly, B may make the agreement poten- 
tially more profitable to him by convincing A that L a lies north, 
w est, or north-west of the position in which A now believes it to be. 

It is clear, then, that if agreement is possible, its terms will 
refleet the relative strengths of the oligopolists who are parties 
to it. The relative strength of a firm, as we have defined it, will 
depend on the size of the profits which it believes it could earn 
if no agreement is reached, and on its power to depress the bar- 
gaining limits of its rivals. The estimated profits from indepen- 
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dent action will depend on certain objective and measurable 
characteristics of the firm and on the personality of the entre- 
preneur who guides it. Amongst the former, we must list the 
brute size of the firm, the nature of its liabilities and assets struc- 
tures, and the shape and position of its cost function. If the firm 
is relatively large,* if a relatively large proportion of its assets 
is in the form of money or near-money, if the ratio of contrac- 
tual liabilities (for example, debentures) to total liabilities is 
relatively low, and if its average total costs of production are 
relatively low and rise relatively slowly as its output is expanded, 
then, ceteris paribus , we would expect it to be able to command 
relatively large profits if no agreement is reached. Given all 
these facts, however, the actual profit-estimate on which the 
entrepreneur decides whether or not to enter an agreement will 
reflect his skill qua entrepreneur and his attitudes towards his 
rivals and the uncertainty that the future holds. These attitudes 
are in part inherited from his ancestors, and in part they are the 
consequence of the character of the development of his firm 
and of the history of its industry. Theie is little that can be said 
about an entrepreneur's ability to depress the bargaining limit 
of his ri\al(s), other*than that it will reflect his skill as an entre- 
preneur and as a negotiator. Of all the determinants of relative 
strpngth that we have listed, it is probable that the objective 
factors and the entrepreneur’s skill qua entrepreneur are the 
most important, for it is these that will shape the outcome if no 
agreement is reached. Negotiating skill and psychological atti- 
tudes can achieve more favourable results than the objective 
factors warrant only for so long as all the firms are unwilling to 
submit the hypotheses on which their bargaining limits are 
based to empirical testing.! 

BILATERAL MONOPOLY^ 

Bilateral monopoly exists when one buyer faces one seller. We 
shall take barter between two parties as our prototype of this 

* Where relative size is measured by the proportion of the total output of the 
oligopolistic industry that the firm would produce at any given price for the in- 
dustry’s product or any typical set of prices for the industry’s products. 

t We have not so far considered oligopsony, nor shall we do so. For each of the 
models of an oligopolistic industry that we ha\ r examined in this chapter, we can con- 
struct a similar model of an oligopsonistic industry simply by substituting ‘produc tive 
service* for ‘product* and ‘buyer’ for ‘seller’ in each of the assumptions that define it. 

$ Our general approach in this section is similar to that of E. Schneider in 
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change and the number of apples that A would be willing to 
supply, and this relationship is shown expliiitly by the .Stf-curve 
in Diagram 1 19. Similarly, DD is the demand curve for apples 
and it is derived from the SS' -curve in Diagram 1 18. The price 
of apples in terms of nuts will tend towards OP ( — the slope of 
ZV in Diagram 1 18), and the quantity of apples that will be de- 
manded and supplied at this piice will be 0 Q f ( or O'G m 
Diagram 118). 

We shall next suppose that A is a pi ice-maker and B a price- 
taker: that is, that A behaves as if he were a monopolist for 
apples and a monopsonist for nuts and B as if he were a pure 
competitor, or that A acts 1 on jeitu rally and B autonomously. 
The consequences of this assumption are lllustiated in Diagram 
120. The ZX and Zfio curves have the same meaning as in the 
preceding diagram*^ and Z$* B s °ff tr curve. If ^4 knows the 
quantity of nuts that B will sell (or the quantity of apples that B 
will demand) at each rate of exchange which he ( A ) might fix,* 
he will choose that exchange rate which promises him the maxi- 
mum satisfaction. This is shown in the diagram by the slope of 
the straight line ,£X a , where L a is the point at which fi’s offer 
curve is tangential t* one of A’s indifference curves. The equili- 
brium price of apples in terms of nuts will be ULJUZ \ and at 
this price A, the monopolist, will plan to sell UZ apples; alter- 
natively, we may say that the equilibrium price of nuts in terms 
of apples will be UZ!UL ai and that at this price A , the monop- 
sonist, will plan to buy 0 nuts. It is apparent that this model is 
analogous to that in which A ac ts (and is allowed by B to act) 
as the output-leader (see supra , paces 329-31), and it has similar 
merits and defects. 

The information portrayed in Diagiam 120 can be repre- 
sented in terms of demand and supply analysis. In Diagram 
121(0), DD is B\ demand curve for ^ 4 ’s apples and it is derived 
from jB’s offer curve; SS is A’s ‘marginal rost’ curve for apples 
and it is obtained from the £/?'-curve in Diagram 118(3). Since 
A acts as a monopolist, his equilibrium will be implicit in the 
point E at which the marginal revenue curve corresponding to 
DD cuts SS: that is, A will plan to sell OC apples at a price of 
OD nuts per apple. The price OD is equal to ULJUZ and OC is 
the same as t/£in Diagiam 120. In Diagram 121(6), the equili- 

* 1 hai is, if A knows B* s offer curve. 



APPLES 
Diagram 120 


biium of A qua monopsonist is shown: on the vci tic al axis, we 
measure the pritc of nuts in teims of apples, and on the hori- 
zontal axis, the planned pun liases by A of nuts. In figure (A), 
the S'S'-cmw gives the same information as the DD- tuive in 
(a), and the D'D'-cwm in (A) corresponds to the^-curvein [a). 
If A acts as a monopsonist, his equilibrium will be implicit in 
tlie point //, wheie the maiginal curve corresponding to S' S' 
cuts D'D'. A will plan to buy OF nuts at a price of OG per nut: 



Diagram 121 
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and ZB 0 Diagram 1 24. Let us further suppose that A opens 
the negotiations by offering to sell B L£ apples in return for LP X 
nuts. It will be clear to both A and B that each of them can in- 
crease his satisfaction by moving north-westwards from P x with- 
in the envelope created by the indifference curves that cut one 
another at P v If they move to jP 2 , for example, each will still be 
able to enhance his satisfaction by moving north-westwards 
within the envelope created by the indi/lerence curves that have 
one of their points of intersection at P 2 . And so on, for if they 
start from any point near Z it will always pay A and B to 
increase (decrease) the quantities of apples and nuts that they 
exchange until some sue h point as C is reached, at which one of 
A * s indifference turves is tangential to one of 7Ts. The point C 
denotes a possible equilibrium position, for on<e it is reached, 
any movement away from it in any direction will ieduc*' the 
satisfaction that is enjoyed by at least one of the parties. There 
will, however, be an infinite number of points such as C 9 and the 
one which is actually reached will depend on the point from 
which the negotiations begin and on the precise direction in 
which A and B move from it as the negotiations proceed. All 
these points will lie c*n the curve XT which is called the contract 
cuive. If we stait from any point on the contract curve, a move- 
ment aw'ay from the curve in any direction will reduce tire satis- 
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faction of both A and 2?, and a movement along XT will increase 
the satisfaction of A (or B) and reduce that of £ (or A). Of all 
the solutions that lie on XT, A will prefer that denoted by T , for 
that promises him the maximum maximorum of satisfaction, and 
he will not accept any solution lower than that shown by X\ B 
will prefer that denoted by X 9 and he will not be willing to trade 
if the quantities of nuts and apples that are to be exchanged both 
fall short of the quantities denoted by T. The contract curve is 
thus the locus of all possible outcones of the negotiations and 
its length illustrates the range within which bargaining must 
take place. 

We add little of substance to either our analyses or the con- 
clusions we have drawn from them if we take other examples of 
bilateral monopoly. If we suppose, for example, that A is an 
employers’ federation and £ a trade union, we can develop a 
succession of models similar to those we have examined above, 
and we shall find that each yields the same kind of solution. If 
there is collet tivr bargaining between A and B to help to deter- 
mine the wage-rate, then, as in the previous paragraph, we can 
narrow the range of possible outcomes to those lying on some 
such line as XT; and the extent of the range will depend on the 
positions of X and T — that is, the minimum acceptable solu- 
tions of A and B respectively — and these will depend on who or 
what A and B represent. We may say that the precise terms of 
the agreement will reflect the relative strengths of the negotia- 
tors, when ‘relative strength’ is defined in the same way as in 
the previous section, and we may proceed to list the things which 
help to determine a negotiator’s strength as compared to that 
of his rival. The precise contents of this list will vary from one 
example of bilateral monopolv to another, but they will all be 
of the same kind as those listed in the concluding paragraphs of 
the preceding section. 

USEFULNESS OF THE THEORIES OF MONOPOLY, OLIGO- 
POLY, ETC. 

Throughout the first eight chapters, we assumed that each 
buyer and each seller was a price-taker. In Chapter 9, we de- 
scribed what the real world would have to look like if each 
household and firm in it was to behave in this way in the mar- 
kets in which it bought and sold products and productive ser- 
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vices. That particular assumption about market behaviour, and 
the market morphology that was generally associated with it, 
was useful and realistic because it helped us to predict the con- 
sequences for lelative prices of present economic events, and to 
explain past changes in the pattern of relative prices. In this and 
in the previous chapter, we have sketched the bare bones of a 
classification of the market morphologies that are to be found 
in a modern, free-enterprise economy, and we have described 
the kinds of market behaviour that are likely to be associated 
with each class: thus, a monopolist may be a price- taker or 
‘market-divider 5 ; a monopolistic competitor may be a price- 
maker, advertiser or ‘product-differentiator’; an oligopolist may 
act autonomously, conjccturally or collusively in fixing a value 
for his price (or output), produt t-quality, advertising or research 
expenditures. We shall conclude this <haptcr by discussing the 
usefulness of these models of ‘impure and imperfect 5 competition. 

We have argued in Chapter 9 that the test of the usefulness of 
an economic model is the empirical validity of the explanations 
and predictions which it offers. Our model of pure competition 
was judged useful because it helped us to explain and predict 
changes in the patter/i of relative prices, and to understand how 
a pric e system determines what goods shall be produced, how, 
when, where and in what quantities they shall be produced, and 
whb shall have the privilege of acquiring them. If we are still 
broadly concerned with the dvcdwn of changes in relative prices, 
the models of monopoly, monopolistic compel llion, oligopoly 
and bilateral monopoly, add little (if anything) to the explana- 
tory and predic tivc power of the mod( 1 of pure and perfect 
competition. Thus, in Chapter 5, we showed that if the demand 
for some good A' should rise, in the short-run its relative price 
would tend to rise also. If X is produced and sold by a mono- 
polist, the same consequences will generally follow: since the 
price at which a monopolist will maximise his net revenue is 
equal to MC/(i - i/e) (see supra , Chapter 10, pages 283 and 
285), the change in his price which Hows a rise in demand will 
depend on the behaviour of marginal costs and on the price 
elasticities of the new demand curve. It follows that his price 
will be lower after the rise in demand in two circumstances only: 
first, if his marginal cost is falling and if the price elasticity of the 
new demand curve is not sufficiently less (at the new profit- 



364 Price Theory 

maximising price) than that of the old one (at the inidal profit- 
maximising price) to offset the rate of fall in marginal costs;* 
and second, if the rise in the marginal costs is more than offset 
by the rise in the elasticity of demand, t It is unlikely, however, 
that either of these will be generally true. Similarly, if there is a 
permanent rise in the ‘demand* for the group of products pro- 
duced by a monopolistically competitive industry, the price of 
each firm’s product will ultimately tend to rise; or if we are 
given the relative strengths of an employers* association and of a 
trade union, and if the demand curve for the product rises, this 
will generally cause a widening of the bargaining range, so that 
we would expect the wage-rate to rise also. 

It would seem, then, that wc can answer the question: ‘In 
what direction will relative prices alter as a consequence of some 
present economic event? 5 by using any one of the models which 
we have so far examined in this book. Sim e the model in which 
each buyer and each seller is assumed to behave as a price-taker 
is the simplest to use, it is that which we would generally choose. 
The fact that this model is the most abstract of all that wc have 
discussed should not surprise us, for the degree of abstraction in 
our concepts varies dim tly with the generality of the problems 
we hope to elucidate with their aid. As we demand specific an- 
swers to less gener«il questions, howe\ er, wc must rely increasingly 
on the models of monopoly, oligopoly, etc. We shall give some 
examples of the kinds of questions to w'hich these models give 
answers that conform moie closely to the facts than those pro- 
vided by the model of pure and perfect competition. 

First, suppose we are told that (1) there was a permanent rise 
in the demand for commodity on 1/1/56; (2) the price of A" 
had not altered by 1/4/56, and (3) the prices of the productive 
services needed to produce X did not alter, nor were they ex- 
pected to alter, and that we are asked to explain (2). Our 
analyses offers at least the following explanations: 

(i) X is produced by a perfectly competitive industry in which 

* Thus, if marginal costs fall from 10 to 8, and if elasticity falls from 2 to i*8, 
then price will fall from 20 (that is, 10/(1 - |) ) to 18 (that is, 8/(1 - 1/1-8) ). 

t Thus, if marginal costs rise from io to 12, and elasticity rises from 2 to 4, then 
the price will fall fiom 20 (that is, 10/(1 - £) ) to 16 (that is, 12/(1 -£) ). 

{ Or a group of commodities v\hi< h are close substitutes for one another. If we 
think of X as a product-group, the word industry hereafter must be interpreted as 
‘industry*. 
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the calendar time required for long-run adjustments to be 
effected is less than three months; 

(ii) X is produced by a monopolist, and either (a) the new 
demand curve for X was iso-elastic with the old one and mar- 
ginal costs were constant over the relevant range of output; or 
(£) he reduced his costs by altering his technique of production; 
or ( c ) as the demand for A r rose, the monopolist began to fear 
that new firms might be set up to compete with him, so that he 
maintained his price to deter them; 

(iii) X is produced by an oligopolistic ‘industry 5 , and either 

(a) there is price-leadership and either (ii) ( a ), ( b ) or ( c ) above 
is true; or (£) prices are fixed by an informal agreement that is 
enforced by the hypothesis on which the kinkf d demand curve 
model was based, and each firm’s marginal cost curve c uts the 
new marginal re\enue c urve within its ‘(list ontinuity’; or U) the 
oligopolists have agreed to pursue the monopoly solution, and 
are either deterred from raising the price by (ii) ( c ) above or are 
awaiting the expiration ot their existing agreement. 

We can decide which of these groups of explanations is likely 
to he relevant by counting die number of firms that pioduce X. 
If we should find that the number is small, so that the explana- 
tion must lie within group v in),we must seek further information 
about the industry (or "industry’) to decide between (iii) ( a ), 

(b) and (c). Once we have discovered the proximate cause of 
the puce stability we c an list the other changes which are likely 
to have been associated with it, and which are likely to occur in 
die future. 'Ihus, if wt find that A is produced by an oligopo- 
listic industry (or "industry’ in w ich there was an explicit or 
implicit puce agreerrunt, we would expert each film to be 
attempting to enhance its sales tat the expense of its rivals) by 
placing greater emphasis on advt Uising, variations in product- 
quality and lesearch; and we might exoet t also that in future 
some or all of the funis will demand that ih existing agreement 
be revised. If the existing agreen . ♦ promised the monopoly 
solution in the light of the old demand conditions, the partici- 
pants are likely to have becom< increasingly dissatisfied with it, 
so that it will probably be presently dishonoured or formally 
terminated and new negotiations initiated. 

Second, suppose we are told that there has been a permanent 
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demand and marginal revenue curves, OP and OQ the price 
which he charged and the output he produced before demand 
rose, and 0P X and 0Q^ X are the price and output which he would 
choose now to maximise' his net revenue if no price control had 
been introduced; it is clear that if OP is less than 0P X ( as it must 
be) and greater than 0P X * the monopolist will increase his out- 
put above its pre-control level, t and that at prices between OP x 
and 0P n he will produce an output greater than that which he 
would have produced had there been no price control; ( d ) if 
there is an excess demand for X at the controlled price (that is, 
if OP lies between 0P ( and 0P T ), oflicial rationing may be un- 
necessary, for the monopolist will be loathe to destroy the good- 
will of his clients by favouritism or inequitable distribution; 
(e) the monopolist may be tempted to enhance his net revc nue by 
reducing the quality oi his product, though (he cflccts '>1 this 
on the demand for his product after price control has been 
removed may help him to withstand this temptation. 

(iii ; If A is produced by a monopolistically competitive ‘in- 
dustry’ the probable consequences of price control will be simi- 
lar to those that we have listed above for monopoly. 

(tv) If X is produced by an oligopolistic industry (ot ‘in- 
dustry’), then [a) if the products are diflerentiated, we would 
expect the same range of probable consequences as we have 
listed under (ii) above for monopoly; ( b ) if implicit or explicit 
price agreements have been common in the industry, the task of 
the price control authority will be the easier, for a method of 
price control and a mec hanism for its enforc cment will be avail- 
able: thus, if there is puce leadership, the controlling authority 
need do little* more than fix the lea ior’s pin c; (cj whether or not 
price agreements have been common, price control merely re- 
moves one parameter of action from the armoury of eac h firm, 
so that each may continue to strive to increase his shaie of the 
market by varying his advertisement, quality and research; 
( d ) even if risingproduction and selling costs drastic ally reduce the 
net revenue of each firm, there no cone erted attempt to 

* We shall suppose for simplu lty’s sake that b\ selling OQ. at UP, p< r unit, the 
monopolist will cover his total costs o! piodut tion 

t For at any given controlled pnet , the monopolist will maximisr his net revenue 
per penod by producing the output at which 1 is marginal r ost is < qual to tliit price 
In Diagram 12s, there will be an excess supply at puces above OP e , and there will 
be an excess demand at prices between OP c and OP x . 
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have the legal maximum price raised, for each firm might feel 
that it can establish a permanent lien on a larger share of the 
market by accepting the existing maximum price while the con- 
trol continues. 

(v) If there is bilateral monopoly in the market in which X is 
bought and sold, there is little that we can say. The circum- 
stances which caused the introduction of price control will cer- 
tainly affect the bargaining limits and may also cause changes in 
relative strengths. We may, if we like, view the advent of the 
price control authority as creating ‘trilateral monopoly’, for it 
is likely that it will seek to protect the ‘community’ or the ‘pub- 
lic interest’ or ‘consumers’ — that is, a party whose interests 
have not customarily been either pleaded or heeded. 

While the above list of the possible consequences of price con- 
trol is by no means exhaustive, it suffices to show that the effects 
may vary from one market morphology to another, so that we 
cannot be indifferent as to which model we use. There are two 
reasons why the models which we have examined in this and 
in the previous chapter yield different predictions from the 
model ol pure competition. First, the smaller is tli? number of 
sellers, the greater the likelihood that each will develop a sense 
of ‘property’ in the market for his product: if there are very 
many sellers of a homogeneous product, then black market 
dealings, profiteering and concealed reductions in quality may 
be common, foi it is not ease for consumers (or the government) 
to find the * ulpnt; if there is only one seller, this is not so, and in 
addition, he may reasonably expect that his future reputation 
and profits depend on his present actions.* Second, the number 
of \; nablcs over whose values each firm has control, and the 
limit s w ltliiii w'hich it may fix their \ alucs, vary from one maikct- 
fenm to another. In pure competition, quantity of output is the 
sole parameter of action of each firm; in differentiated and non- 
collusfvc oligopoly, the parameters may include price/output, 
advertisement, \ ro luc t-quality and research expenditures. We 
would expec t the range of possible consequences to vary more or 
less directly with the number of variables w T hose values lie 
within each firm’s control. These same reasons offer a partial 

* This reason is roughly the same reason why tlicie is no litter in my garden and 
much litter m the public park. 
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explanation of why the task of the price control authority may 
be relatively easy in some markets and more difficult in others. 

Finally, we shall list briefly two further uses of the models of 
‘impure and imperfect’ competition. First, they are toys: toys 
help children to acquire notions of distance, texture, form, mass, 
weight, and perhaps even of property, and to develop manipula- 
tive skill. In these ways, they help to prepare children for the 
real world in which they must live and work. All the models 
that we have discussed in this book serv^ a similar purpose. 
Only by using them will a studenl become aware that the econo- 
mic world is a world of relationships and not of independent 
quantities. The language of economics is mainly that of every- 
day speech, and the words like demand, cost, output which 
mean relationships in economics mean simple quantities in 
everyday usage; geometric models acquaint the student w r ith 
these relationships, and with the tin umstances in which they 
will alter, and when lie is so acquainted, he is more than half- 
way to being an economist. Fui tlier, by manipulating these 
models, a student develops a ‘leer for interdependence and 
mutual causation, and is in that way properly conditioned for 
his own explorations of the more complex economic reality. 
Second, these models of ‘impure and imperfect’ competition 
may assist the student of welfare economics. If wc wish to pass 
judgement on actual markets or industries, the first step is to 
discover whether they deviate from our ‘ideal’, and if they do, 
to measure the extent of the deviation and to distinguish its 
proximate causes. If the model of pure and perfect competition 
is chosen as the ‘ideal’, then by comparing it with the models of 
monopoly, monopolistic compctiuon, oligopoly and bilateral 
monopoly, we can roughly accomplish these tasks. 



CHAPTER 12 


Some Further Problems 


T he analysis in the previous chapters provides an intro- 
duction to the theory of relative prices. In the model 
developed in the first right chapters, we assumed broadly 
that each actual and potential firm made (or might make) only 
one prodiu t, and that the market in which it was sold (or might 
be sold) was both purely and per (inly competitive. In Chap- 
ter 9, we justified the use of this model by showing that it gave 
tolerable answers to many broad and general questions about 
the behaviour ol relative prices. In Chapters io and n, we 
showed how imperfect competition (in the sense in which we 
defined it) can provide a fust approximation to a theory of pro- 
fit, and we modified some ol the assumptions of pure competi- 
tion (mainly those relating to the numbers of bu vers and sellers) 
and catalogued some of the consequent modifications in our 
explanation of the determination and behaviour of relative 
price's. Thus far in this book, we have ignoicd the influence of 
the organisation of a linn on its aims and behaviour; we have 
not dealt with multi-product firms; w r e have virtually ignored 
time and the related (though not identical) problems posed by 
imperfect knowledge and uncertainty, and we have assumed 
throughout that the objective of the firm is to maximise its net 
revenue. We have not described the actual rules, institutional 
arrangements and market practices by which prices are fixed 
and by w'hich competition is curbed. Finally, w r c have relied 
mainly on the neo-classical tools of analysis — namely, revenue 
and c ost functions and their deriv atives. 

In this, the final, chapter we shall do three things. First, we 
shall discuss the choice of a sales plan by a multi-product firm; 
second, we shall examine critically the actual method by which 
firms appeal to fix the selling prices of their products; and third, 
we shall describe briefly two alternative techniques of analysis 
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— namely, mathematical programming and the theory of 
games.* 

THE MULTI-PRODUCT FIRM 

A firm may produce more than one product either from 
necessity or from choice. Where the necessity is imposed by tech- 
nical conditions or natural causes, v\c generally speak of joint 
production , and typical examples are beef and hides, wool and 
mutton, petrol and oil, meat and offal. Alternatively, a firm 
may decide to produce several products, because it is profitable 
for it to do so. Thus, the production and sale of product A may 
lower the costs of producing and 'or selling B . 

The proportions in which joint products appear may be fixed 
or variable. If two or more products can be produced only in 
fixed proportions — for example, if the manufacture of one unit 
of A always yields two units of B — our analysis in Chapter 2 
requires no modification, for we can treat one A plus two B as 
constituting a single unit of a new product, X. The firm can cal- 
culate the total costs of producing eat li possible output of A', and 
so obtain a total cost schedule. If the firm is a price-taker in the 
markets in which A Snd B aie sold, it can estimate the total re- 
ceipts that would be obtained by selling each output of X \ and 
thus obtain a total revenue schedule. From these schedules the 
firm can decide what output and aales plans to implement for X y 
in the light ofits objeclix e. 

This sales plan will be icvised if there is any change in the 
expected selling prices of A or B , or in the costs of producing 
them, 01 in the firm’s objective. TI us, if the price of A rises, the 
price of B remaining constant, the planned production and 
sales of A and B will rise and b\ the same amount. By tracing 
the behaviour of the planned sales of A (or B) as the price of A 
(or B) is varied, we can obtain a supply curve for A (or B). This 
supply curve will have the same shape as the short-run supply 
curves described in Chapter 2 abo* e and for the same reasons. 
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data by drawing cost contours,* each of which passes through 
all combinations of A and B that are equally costly to produce, 
and revenue contours, each passing through all combinations 
which promise the same receipts. In Diagram 126, the former 
arc labelled C\, C 2 , ... C f „ and the latter R a , R by ... R m . We shall 
first explain the shapes of these contours and then their positions 
relative to one another. 

We assume that each cost contour is concave when viewed 
from the origin — that is, as the proportion of B (or A) to A (or 
B) rises, it becomes more and more expensive to effect further 
substitution of B (or A) for A (or B ). The fact that the revenue 
contours are straight lines reflects r ur assumption that the film 
is a price-taker in the markets in which A and B are sold; if the 
firm had been to any degree a price-maker in cither or both of 
these markets, then the revenue contours would have been moie 
or less convex (or a mixture of the concave and the convex) 
when viewed from the origin. If we suppose that A is mutton 
and B wool, and that each breed of sheep yields mutton and 
wool in fixed proportions,! then any straight line 0£ radiating 
from the oiigin will summarise the behaviour of costs as the 
output of breed Z is^ncreased. We would expect the distances 
between successive cost contours as we move along this line to 
become progressively smaller, because of the operation of the 
law of diminishing returns. If the firm is a price-taker in both 
the mutton and wool markets, the distances between successive 
revenue contours will be e ua 1 to one another, for revenue will 
vary directly with sales. If the firm is a price-maker in either or 
both markets, these distances will depend on the behaviour of 
the elasticities of demand for mutton and wool as their prices 
fall with expanding sales.! 

Since we suppose that the objective of the firm is to maximise 
its net revenue, then, of all the combinations of A and B lying 


* We avoid the term ‘iso-cost curve* here, for that was used to describe a different 
curve in Chapter 2. 

t The fat t that each cost contour is a smooth ». urve reflects our implicit assump- 
tion that there is an infmite number of breeds of sheep. 

{ If the demand for eac h commodity has unit eiastu ity throughout its length, 
then the revenue contours will coincide with one another. If the demand curves 
for mutton and wool are curvilinear with varying elasticities, there is little- that can 
be said about the relative positit ns of the ievcnue contouis, except that they will 
for a while assume progressively larger numerical values and thereafter progres- 
sively lower numerical values. 
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on C x which might be produced for (say) £100, it will choose 
that which yields the maximum revenue — that is, that denoted 
by the point L x at which C x is tangential to a revenue contour. 
In choosing its sales plan, therefore, the firm will confine its 
choice to the range of plans lying on the line OL t L 2 L 3 ... , and of 
these eligible plans it will decide upon that which promises the 
maximum net revenue per period. 

The manner in which the firm’s sales plan will be revised in 
response to a change in the expeettd relative selling prices of A 
and B can be deduced from Diagram 126. If the price of B rises 
as compaied with that of A, then each revenue contour will rise 
less steeply, and we would expect the line equivalent to 
OTjLgLg . to lie to the left of its previous position. The firm 
would, therefore, now plan to produce and sell more of B , and 
less of A. From the successive rcwsions of the sales plan in re- 
sponse to increases m the price of B ( A ), the price of A (B) re- 
maining constant, wc (an obtain a supph curve for B {A)\ 
its position will clcaily depend on the level of the pi ice of 

A (B)* 

In this section, tlu choice of a sales plan bv a multiple pro- 
duc t firm has been coin hed in terms of the ^relationship betw a n 
total < ost and total revenue. We might now r proceed to translate 
0111 conclusions into terms of it lationships between marginal 
costs and levenucs, as we did in Chapter 2. 1 here is, however, 
little to be said for attc mpting to do so. Where the joint products 
can only be product d in fixed proportions to one another, it is 
not possible to distribute the additional costs incurred in pro- 
dut mg 1 A plus 2 B between A and B y so that the term ‘the mar- 
ginal tost of A (or By has no meaning. Where the proportions 
are variable, the marginal costs of producing any additional 
unit of A (or of B) can be isolated, but there is no reward for 
isolating them since all that emerges is a translation of our old 
conclusion and not a new one. 

* r he anal vms of the case in which the firm produces multiple products by econo- 
mic choir* ratlu r than ft chm* al necessity is formally the same as that illustrated 
in Diagram iaG it an imrease in the production of A (the output of ft remaining 
constant^ reduces th* costs which can be unambiguously attributed to the produc- 
tion of a given output of B, then the cost contours v\ ill be ‘flatter* than in Diagram 
1 26 that is, that part of ( , near the vertical axis will tend to he south of its present 
position and the range oi C, as it eurves towards the horizontal axis will he to the 
east oi its present position 
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FULL- OR AVERAGE-COST PRICING* 

The method of analysing relative prices which we have used is 
called ‘marginalism’ or the ‘marginal analysis’. It is so called 
because marginal cost and marginal revenue curves are generally 
used in the diagrams which illustrate the firm’s choices. These 
functions are derived from the total cost and total revenue curves 
respectively; they are probably unnecessary, for all the firm’s 
choices can be illustrated with the total curves themselves. In- 
deed, die total curves are preferable for they clearly illustrate 
the different combinations of cost and revenue open to a firm in 
a defined situation, and thus desuibe the range from which it 
must choose its sales or purchase plans. If maiginal curves are 
used, there is the danger than an economist (or his audience) 
might suppose that a linn thinks marginally — that it consciously 
seeks die sales plan which pi onuses to fulfil its objective by ex- 
perimenting with increments and drciemcnts in its output and 
sales. 

The full-cost or .average-cost theory of price purpoits to be a 
description of how the t) picul businessman actually fixes the 
selling price of his product. This theory usually rcsls on state- 
ments by businessmen or on questionnaires wdiich they have 
completed. It may be sumrnaiised as follows :f 

(i) ‘the price which a business will normally quote for a 
particular product will equal the estimated average 
direct costs of production plas a costing margin.’ It is 
assumed that the aveiagc direct cost function will tend 
to be a horizontal straight ine over a part of its length 
if the prices of the dire< t cos. factors aie given. 

(ii) ‘the costing-maigin will normally tend to cover the costs 
of the indirect factors of production and provide a nor- 
mal level of net profit, looking at the industry as a 
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preted as an engineering fact; ( b ) as the output which was sold 
in the preceding production period, or the average of reali s ed 
sales over a number of past production periods; or (c) as the 
minimum, mean, median or modal output that the businessman 
expects to be able to sell in a future period. If the firm is a new 
one, or if it is an existing firm introducing a new product, then 
only the first and third of these interpretations will be relevant; 
in these circumstances, indeed, it is likely that the first will coin- 
cide roughly with the third, for the capacity of the plant will 
depend on expected future sales. We shall assume that the firm 
chooses the output OM as the basis for its choice. Its selling price 
will therefore be equal to A 1 C plus the costing-margin PC — 
that is, to MP. If DI) is the demand curve for the firm’s product, 
then at the price MP per unit the firm will succeed in selling OX 
per period. This pi ice will not be altered in response to changes 
in demand, but only in response to changes in the prices of the 
direct and indirect factors. 

One diflerente between the average-cost theory and that in 
the preceding chapters lies in the shape of the average direct (or 
variable) cost curve. The shape given to the average cost curve 
in Diagram 127 is ir# general accord with the results of empirical 
investigations into cost behaviour.* The shape which we have 
generally given to the average variable cost curve was explained 
by the law of variable proportions and by our assumption that 
the businessman when making a long-run plan had in mind some 
precise output which he • ill decide to produce with the bundle 
of ‘fixed’ and other fac tors that promises him the maximum net 
revenue. If an entrepreneur expec ts his sales per period to vary 
widely, however, it may be profit tble for him to choose factors 
which limit the rate at which physical returns diminish and 
thus promise virtually constant average direct costs over a wide 
range of outputs.! This difference, however, is not crucial, for 
our previous analysis and conclusions would need no substan- 
tial revision were all the average variable cost curves given flat 
bottoms. 
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would expect that the addition of this margin would give a price 
which would approximate towards 1 hat suggested by our analysis 
of the multi-product firm. It would appear, therefore, that if the 
two theories suggest different prices, the cause must lie in linns 
which follow the average-cost theory pursuing some objective 
other than maximum money profits. There seems to be 111 lie 
evidence that businessmen do not seek to earn the gieatest nci 
revenues: when lhe\ base other aims, sue h as security, the ex- 
tent to which these are achieved will usually \arv more or less 
directly with the profits earned; where they appear to eschew 
the quest for die maximum profits, the explanation is likely to 
lie in idinsyncrae irs in theii expectations about the behaviour of 
demand and cost 01 in the extent of their planning horizon. 

If we accept the criticisms of the prc\ious paragraph, then 
the avei age-cost thenrs meirh describes the method ,or the 
initial stages in the mrtnod) 1a whiih firms seek to fix their 
puces at the levels suggested by our previous analysis. While fol- 
lowing tin* practice, they seek die maximum net leveime by 
varying the size ot the c casting-margin in the light ol their expec- 
tation^ ol demand. The manner in w Im h the average-cost theory 
is frequently suited, however, implies that the* costing-margin is 
invariant when d< maud alters. '1 las is piobabh untrue, but if it 
were a true description of business prat the than our previous 
aifalysis would nerd to Ik* substantially modified, for it would 
mean that the price of a piodiu t responded solely to changes in 
the pric cs of the dim t and induce l fa< tors used in produc ing it 
and that it did not respond in am way to changes in the demand 
for it.* 

MATH KM AT I CAL PR Of! R A M MI' of 

In Chapter a, w r c distinguished between the different methods 
or techniques by which a genus of product might be produced. 
A method of production was defined by two criteria: first, the 
species of the produc t, and see ond, the kinm and qualities of the 



factors of production that were used, varied from one method to 
another. Wc assumed that within any method of production, 
the rat< of output could be varied by changing the relative 
quantities of tli< relevant fat tors — that is, by altering the 
quantitus and proportions in whith they were employed. In 
C hapti r 3, w t assume d, inter aha , that there was an infinite num- 
bei of methods of producing a produet, and that the propor- 
tions m which the appropriate factors could be employed weie 
continuously variable On these assumptions, we lllustiated the 
firm’s choice both of a method of production and of the extent 
to which it should be utilised to achic\c the firm’s objective 
In mathematical piogiarnmmg or aetiuty analysis, a bisic 
concept is the pioccss’ or ‘ ictiwtv’ A process is fc a specific 
method of performing an economic t isk’. lor example, ‘the 
wi mng of a specific quality of cotton grc\ goods on a specific 
type of loom’ is a process lhc long-run plan of a film is simply 
its decision as to which pi o< esses arc to be used and the extent 
to which c ich is to Ik crnploscd’ * lhc notion of a pioccss or 
aeM\il\ is the k foie, close lv ikin to that of i method of produc- 
tion In niithemUie 1! progr imming, however, Jt # is generally 
(though not in cess u ily ) assumed {a) that the numbtrof proces- 
scsis finite, and [b tn itwitlnn a process, the relevant fac tors ire 
use d m fixe d propor turns and output varies directly with input 



Dtacram izq 

^ All qu nti n n lli p» i r jl 'll til tn fi jm Oc limin, toi at pa^cygS 
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A firm’s choice of a pioccss and of the extent to which it 
should lie used aie illustrated m Diagram 129 * We assume that 
each process bv which the same < lass of product rnu>ht bt pro- 
due ed \ields pre < iscly tlic same spmcsofit 1 unher, we assume 
eithu (a) that all pioe esses use puasel\ the same kinds and 
qualities of factors, but that the proportions in which they arc 
fixed varus fiom one proeess to another, or (b^ that while the 
qualities ol the factors \atns horn om piouss to another (foi 
example, dilhient pioeesses use dillcieit qiacles of libourj, 
these 1 diffeient quih ties can be 1 educed to common ph\ steal 
units (foi eximple, homogeneous maii-houis pu pi nod/ We 
c uppose that the pioetue tiou of pi kIik t £ teejuues two f a tois, 
A' and 2 , and lh*it m be produced b\ foui pioe esses, f, 72 , 
C and I). In the chi 1am tin sti ucjit line 0 1 shows the pio- 
poition 111 whuh ' me! i must be combined in pionss A 
Be side c uli point on Of we c m write the output ol £ which 
th it combination of A ind 2 would pioiruse 11 tl e inputs of \ 
and 1 i an be \ uud b\ infinite h sm ill me 11 me lit then 1 e 011- 
tinuous 1 ui^c oi outputs ol ~ e 111 I < obt one el I10111 1, li the 
inputs ol \ md 2 < in be mire ise d 011K In finite 11a re tn< nts 
then tlic 1 < will be innate number ol possible outpuis and the 
points <lenoim» them on Of will be equidistant Ir om one 
another on 0 I if there ue eons! int returns 111 terms of £ to 
injhits of A md 7 We shill suppose th it (he output ol £ l )ro " 
mis(db\ the e oinbirnt ion ol \ no 2 denoted In / on 0 1 is the 
oaim as tint promised b) O01 Oil //on Of md / on 01 ) Lithe' 
pioce sse s e an be eomitiuoush subsinute d ioi one another, then 
the discontinuous hue 7 7 077/7 will pas llnoujh ill combina- 
tions of the piexe. sts wlncli pton < the s une < utput of ~,|* ll 
no substitution is possrl li be t\\< e 11 pioce ^se tin n tins paitu ulai 
output of ^e in onh lx produced by tin lean combin itions of 
A and 2 v lmh tic denoted b\ 7 0 7 / 11 cl / re spi dive 1 ) Ilu 
line / bOlIl j is maloqous to an isoeju 11 t On our esumptions, 
caeh segment of an lsexju int 11 1 J)i it»i«im r a, will be paiallcl 
to the segment between the sum xess lines, and the iso 
qu mis’ will be eejuictist uit fiom one inotla 1 

When the puces oi A and 2 arc given, puce line > cm be 

* Di iqi T.m 1 2 t) 1 b isr cl chu « fly ( 11 l it^urc fj n Dot (in it l it |)iwt >7 

+ Wr Ik proof nt tin jh } mu n sttDxlinin lot fit 1 u, ut \ | iLtc(>,aiKi 
the text on pigf Job 
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drawn: thus, the straight line LM passes through all combina- 
tions of X and Y that could be purchased for some given sum of 
money. If the firm were planning to expend this sum, it would 
buy the quantities of X and Y denoted by //and combine them 
in process C, for only by doing so would it obtain the maximum 
output of£. On our assumptions, if the prices of .Vand Y remain 
constant, the combination of X and Y which promises the maxi- 
mum output for any given expenditure will always lie on 0C\ so 
that OC will be analogous to an expansion path. From the infor- 
mation that is implicit in this ‘expansion path 9 the firm can ob- 
tain relationships between total <osts and total revenue from 
which it can ( house its sales plan (that is, the degree of utilisa- 
tion of process C) in the light of its objective. If the relative 
prices of X and Y aie such that the pri< r line coincides with a 
segment (such as Oil) ol the ‘isoquant’ then the film’s aims might 
be achieved by using process B to 0, or process C to //, or by any 
one of the combinations of B and C King on Gil if the two pio- 
cessescan be continuously substituted for one another. 

Diagram 129 illustrates the firm’s choice of long-run sales 
and pure base plans that is, the same dec isions as^ve anahsed 
in Chapter 3. r J lie fact that Diagram 129 cjosely resembles Dia- 
gram 27 by which we illustrated a firm’s short -run decision is 
solely a consequence ol the assumptions on winch it rests: if the 
factors must be used in fixed propoi lions in each process then 
each isoquant conti acts to a point and all such points will lie on 
a straight line sudi as 0.1: if output varies in the same propor- 
tion as input within each process then there will be constant 
returns to scale, so that the ‘isoquants' will be ‘parallel’ to one 
another. 

1 hus far we have assumed that the firm can buy unlimited 
quantities of X and Y at constant prices. In mathematical pro- 
gramming, more importance is attached to the case in which 
one or more fac tors can be bought at given piicc s only up to a 
fixed maximum quantity. The effect of a scarce factor is shown 
in Diagram 130, in which the process lines and ‘isoquants’ of 
Diagram 129 arc reproduced. We shall suppose that the firm 
cannot acquire more than OK of factor Y: thus, Y might be 
floor space and OK might be the firm’s present factory space 
which cannot be extended, or Y might be money with OK re- 
presenting the maximum sum that the firm can spend on equip- 
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selves, however, would accord much less than justice to mathe- 
matical programming The main advantage of the definition of 
process, as compared with our definition of method, is that it is 
empiric allv recognisable, and the relationship between inputs 
and output within a process c an be estimated with comparative 
c ase 1 he anah sis of the* efft < ts ol sc arc ( fac tors enjoy s the same 
ad\antagc as compand with oui short-run analysis in Chap- 
ter 2 This close u lationship between the actual structun ofpro- 
duc tion and the concepts ol activitv analysis, togcthci with the 
existence ol piac tic able mathematical techniques means that 
mans actual problems in the fields of pioduction and distribu- 
tion can be solved numc ncally So lar, mathematical progiam- 
ming would appear to have bun most successfully applied <0 
the allocation and use of resources within a single firm Ihcre 
can be little doubt that it will ultimate lv lie applied to the widen 
problems of re some < alloc ation and use within bioad sectors ol 
the economy or to the e e onomv as a w hole 1 

rilF I HI OR Y Ot G \ M I S \ 

1 lie pre suit position ol the the or \ ofgxmcsm tli£ andvsis of 
relative pric es is sunil ir to th it of m llhc m< tic il programming 
While both of these techniques s em to ofkr little more than a 
restatement of some of the simple 1 analyses, they hold out the 
prospect of solutions to more complex problems which without 
them would be intractable or insoluble We shall first attimpt to 
translate our anah sis ol bilatir d monopoly in Chapter 11 into 
the language ol the thcoiv of games We shall suppose that A 
has a basket of apples and B a basket of nuts, and that 1 and B 
have chlkicnl tastes and preluenccs In Chapter 11, we de- 
scribed much thicc kinds ol behaviour 01 Strategy by which 
A (or B) might attempt to maximise his satisfactions, and we 
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the possible outcomes of exchange between them can be sum- 
marised as in Table 3. The numbers in Table 3(a) show the in- 
creases in A's satisfactions as a result of selling his apples at the 
exchange rate determined by any combination of his and B * s 
strategies; and similarly for B in Table 3 (b). 

If there is no collusion, and if neither A nor B knows which 
strategy his rival will choose until he is actually implementing 
it, then A will follow strategy A a and B will decide upon B 3 . If A, 
for example, should begin by implementing A u B will choose 
Bn, for ol the three strategies open to him — namely, B l9 /i 2 , and 
Bn — it is the last whi( h promises the greatest increase in satis- 
fa< tion, given A\ behaviour. When A sees that B is following B 
however, A will choose lor given actions that promises 
him (A) the gicatest addition to his utility. The combination of 
strategies (J,, B s ) will be a stable equilibrium, and it will not be 
altc red il A or B discovers the strategy which his rival is planning 
to lollow. If \u allow the possibility of collusion, however, the 
outcome will not he (A ,, />J w hie h promises a joint gain of only 
17 utils, bin rathe 1 (J,, />,' which promises a joint in< u ase in 
utility of ]<| utils, for with the latlu combination o{ suategics 
ear he an be belle r -oil than with the former. 

llie inc entive to < ollude will onlv be absent if the joint gain is 
constant inespi c live* of the choice of strategics --that is, if A 
and B are playing a Veio-sum’ game. This would occiu m our 
example il A and B were in all lespec ts physiologically and psy- 
chologically identical, for the it mdiJlerence maps would then 
be identical also. r I he minibus it* r I abks %(a) and 4 [a 1 are the 
same, but those in T 'able 4 Jr ba\ e been adjusted to ensure a con- 
stant joint gain of 13 mils. In this example, the outcome will 
still he /?,), and this \v ill be n ached irrespec live of the initial 
choice of si 1 ai gy hy c ithcr A or B: thus, if A chooses A,, B will 
follow with B t j, and observing this, A will respond with A di and 
given J 3 there is no strategy open to B which promises a greater 
gain than does B v This example yields a unique and deter- 
minate solution because it possesses a ‘saddle-point’.* If we mb- 

3 and li follows 1, lilt ii the* equilibrium deputed by Jxi in Ihagiam 120 will einrrjyc- 
Ihe minibus m labk 3 are loughly comisuni with tins .specification of the 
siiaio£>it s. 

* I lu ^ lddlr-pomt is lllnstratt tl in 1 aide 4'fl) by tho squair (. 4 t , 0 *). It has two 
pioptilirs: tirst, it is lli< Ini’ host of the r 0 \\ minima, and second, it is the lowest of 
the column maxima. 1 or a lullcr description, lllustiated by tables, sec Hurvucz, 
lot,. nt„ p. 914. 
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stitute 8 for 4 in square (A 29 B 2 ) and 6 } for 8 in (A 39 Z? 2 ) of Table 
4 (a), the saddle-point disappears and there will be no determinate 
solution: now, if ^4 follows A l9 B will choose B 39 and A will re- 
spond with A S9 B with B 29 A with A 29 B with Z? ;i , and so on. In 
these circumstances, the indeterminacy can be removed by 
assuming that A and B each follows a ‘mixed’ strategy — that 
is, each leaves the choice ofliis strategy to chance, so that each 
is attempting to maximise the mathematical expectation of his 
profits rather than the profits themselves. 

Thus far, we have said little about the theory of games. We 
have rather, described a device w T hich conveniently illustrates 
and summarises the results of some of the models in Chapter 1 1. 
The tables merely summarise the range of possible outcomes. 
And it we possessed all the knowledge that is needed before they 
can be assembled, we w r ould probably have obtained already a 
solution from the conventional models. These tables, however, 
show the first advantage of the theory ol games over our pre- 
vious anal) s>s. In Chapter ij, in cadi model of duopoly or 
bilateral monopoly, we assumed that J’s (or //’s) behaviour 
was based on some expectation about />’ s (or /fs) actions. Kach 
such model yields o ye number in each of our tables: thus, if wc 
suppose that A is the follower and B the leader, we obtain the 
numbers in square (J t , B ,) in Tables 3 (a) and *$(/;). In a sense, 
therefore, our previous analysis meiely helps us to de lineate the 
range of possible outcomes, and that of the present section indi- 
cates which of these will actually emerge. When explaining the 
outcome in Table 3, the argument was implicitly dynamic and 
similar to the analysis of the simple Cournot model in Chapter 1 1 . 
We could have reached the equilibrium denoted by (A^ B 3 ) 
more quickly, however, by arguing that A will choose A ti be- 
cause it promises him higher profits that any other strategy 
should B follow the strategy which is least favourable to A. The 
assumption that each duopolist, for example, seeks the outcome 
that will be most favourable to him given tie* least favourable 
reaction by his rival, provides an alternative interpretation of 
rational behaviour. This new interpretation is probably more 
appropriate than the usual one of simple maximisation based on 
firm anticipations of rival’s reactions. The second advantage of 
the theory of games is that it promises a more complete theory 
of coalitions — a theory that will include the possibility of 
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threats, bribes, compensations and bluff. The need for such a 
theory is amply demonstrated by the inadequacy of our analysis 
of collusive oligopoly in Chapter 1 1. 

The theory of games has two main disadvantages in the field 
of value theory — one temporary and the other permanent. 
First, the theory has as yet only been elaborated for games with 
three or four players. In most economic problems, there are 
many players: for example, in monopoly, while there is only one 
seller, there are large numbers of buvers of the product and of 
sellers of factors, and there may be some participating spectators 
(the produceis of the nearest substitutes). Secondly, the device 
of the ‘mixed’ strategy, which makes non-zero sum-games deter- 
minate, is unlikely to have any empirical counterpart in actual 
market situations. It is true that if A chooses his strategy at ran- 
dom, then II can never know what A will do until he does it. 
While random choke is an effective guarantee of secrecy, it is 
not necessarily the only one. Further, there may be occasions 
when an oligopolist will wish his rivals to know the content and 
purpose of his strategy, for if they do they will be the more likely 
to support and the less likely to thwart his efforts to lead the 
industry or group towards an equilibrium, which promises ihe 
maximum joint profits. 



INDEX 


Actiwtv, 580 

Actiwtv analysis ( see in lthcmamal pio- 
granmnngi 

Adsutising, 290 1,292, 29O, jm, 30O 
Agit t nit iu s) 

( \plit 11, { p>. ->0 ), 3O7 
impllt it, 5 ,0 

minimal {jo }p, {O3, } hy 
rnaikt t-sh t»mg 547 >n 
111 Ini Mi ral moiiopoK , 3O0 2 
111 nhg >pol\ , J 1 2 M 
ponlim* >47, {40 

putt- { 7 <» 1 B'7 
Antlitv\s I* \\ S 37311 
Apt 1,1 1 ms 7711 
An a <>i in untiatinn ,38 

Assumptions 

of filial* ill monopoly 2 77, , , j 4, 
133* 1 >7 r«>, 

of monopolism tompt tit 1011 *77 

2tJ7, ,0 > I -{02 f 
ol munopol), 27O 7 280 283 2OO 
21)0 2()2 

•of monopsomstH comp* til ion, 30O 7 
of monopsony, 277. {(4 
ol ohgopoK 277, 321. po 50, {j}. 

3^7. >19 113' H f », )|K 
ol olmopsom, 277 
ol p« 1 1< 1 1 (oiiipi tiiion 2O7 ; 4 278 
of 1>< il< 1 1 kliowle dgt , 2t)J J 208 
of port « nmp^tilinn, 2O1 7 274, »7°> 
usefulness and ltalism >1, .13c j On, 
-71 (. 

Autonomous lxha\iour, 328, {29 357, 

'139* }8> n 

Averagt -r ost pncing, 76, 373-9 
Avc 1 age costs < osts) 

Avciagc dn t etc osts, 377 
Aveidge-mdigm.il telaiionship 74 n, 
x 43 n 

Average physical produimity, 142 3 
Average propens itv toe 01 isuine/save, 189 
Avciagc revenue productivity, 1 44, 1 4.5 

Backwaid sloping supply tune, 189, 
17811 


Bankiupu \ , 1 1 7, 283, 296 
Baigaming, 2 33O, {32 } 

Batgaimng limits, 3 {b 7, 34, 371 3, 
{08 

Bai gaining 1 angc , {{4. 0, {32 jl 4 
B 11 nc is to m w tntiv, 2O7, 272 
Bai tti, 3 } 3 0 > 

Brit! and J {-911 

Bilatt ral monopoly *77 ,7$ 0 •, 384 7 
Bill 197 

Blatkmuktl ,00 368 

Bonds 

( hai at It 1 1st it > ol, 198 9 
dilintd 197 

dt m irul fm, 204 »o(\ 207, 227, 228 
p< ipt In d 200 
put t ol 2 >7 9 

and Jilt* it t 1 itt , 200 
siipplx til, 227 
Boiiidin^, K L , ,/i 11 
Bit t hling, I l* K , \ n 
I 3 rt 111s Hans, 292 n, p 3 11 
Brown, \ J , {79 n 
Butieti Inn 1 j, 17 18 „ 1 80 , 187 190 
Budgt t sm I n t 2 , 

Bui ns, \ K , ,j 7 n 
Busmt ss saving 192 { 

( a p<u it\ output, 57O, {77 
f apt! disalinn o* asst t, i0i 2 
K. asst I, (1 , 277 11 
tit itaiu(y-f nt, 317 

Chain oligopoly 303 j 
Chamberlin, h H , 2ho, 277, 297 n, 
300 n, {oi 11 

Classilit «i 110*1 of m »rkt Is, 2bt> I, 274 8, 

27 1 lo 

do<-c substitutes, 302 3 
e. >»tt b iht ort 111, 109 13,124 6,138 
Collet U\( birgaining, 213 n, 213-15, 
3O2 

Gollusivr oligopoly, 320, 334-7, 34-* ”53 
Competition 
Irct . 2OO 

impe rlee t, 308 n, 36 3, 3G9 
monopolists, 297 304 


389 



Competition — contd, 
monopsonistic, 306-8 
non-price, 347 
oligopolistic, 321-412 
perfect, 265-73 
potential, 293 
pure, 261-5,273 
Complementarity, 26, 41, 151 
Complement*! 

in consumption, 33, 41, 245 
in production, 150- 1, 152 
Conjectural behaviour, 328, 357, 359 
Conjectural demand or sales curve, 338, 

310 

Conjectural variation, 328, 385 n 
Constant revenue curves., 373 
Consumption, 234 

Consumption expenditure, planned 
2-3, 183 

changes in, 16- 1 q, 3 1 , 39 
Consumption possibilities, 50, 135 n 
Consumption-saving plan saving 
plan) 

Coni no t curve, 361-2 
Co-ordination, 84, 8t>, 88 
Cost contours, 37 \ 

Cost indivisibility, 96 

Casting margin, 373, 376. 377, 378-9 

Costs 

a\ crape total, 74, 80, 8 92-3, 98, 100 
average vaiiahle, 73 |,8o 
fixed, 47, 68, 90 2, ()(>. 160-1 
long-run av crape, 99 101 , 299 
long-run marginal, too- 1, r<»2, 299 
marginal, 7t, 7 ■„ 80, 83, ioo, 154, 283 
replacement, 3 1 o, 3 1 4 
selling (sec advertising) 
total, 45, 68, 80, 92 
vai iablc, 6 j. - 7, 7 1 , 1 49 50 
Cross-elasticity of demand, 34, 40 
Cournot, A., 321 n 

Demand (curve) 

for bonds, 204, 206, 207, 227, 228, 
229 

for commodity 

changes in, 31-3, 106-7 
defined, 28, 33 
derivation, 26-8, 30, 104 
of household, 30 
iso-elastic, 288, 341, 365 
long-run, 133-6 
marketer total, 30-1, 42, 104 


market period, 135 
short-run, 134-5 
for durable good, 159-63 
for income, 170-3 
for money 

by firm, 206, 230-1 
by household, 204, 206, 229 
by monetary authorities, 232 
for productive service 
changes in, 1 [.6-8, T55 
derivation of total, 1 56-9 
long-run, 155-6, 159 6j 
short-run, 139-55 
Depreciation, 160, 310 
Diminishing returns (see Law of non- 
proportional returns) 
Discrimination, price, 286 -9 
Diseconomies of large-scale manage- 
ment, 122 
Dis-good, 6 
Dis-saving, 188 

Divisibility of resource's, 94 n, 270-2 
Dorlman, Robert, 379 11, 380 n, 381 n 
Duncan, G. A., vii 
Duopoly ( set oligopoly) 

Double goods, 83, 90- 1, 95-6, zio 
asaMs, 197, 199 
demand f ot* 159 63 
pricing ol serv ices of, 217 19 
1 -dative prices of, 2 1 6-1 7 

Ec( ksinstes, 319 n 

Economic inter dependence, 243, 247-8 
Economic rent, 222-6 

and pi of its, 3 1 2, 3 1 3, 3 . 1 5, 3 ■ 1 6, 3 « 9 
Efficiency, 96, 123, 221 
Efficiency units, 221-2 
ElFort demand for income, 170 
elasticity of, 1 72-3 
Efloi t prif e ol income, 1 70 
Elasticity ol demand (see also cross-, in- 
come and pri( 0-1 lasticity) 
cross-, 34, y } 1,302,303 
income-, 34, 39 
price, 34.-9, 146 

Elasticity of cflort-demand for income, 
^72-4 

Elasticity of supply 
deiined, 78 
and effect of tax, 1 19 
in long-run, 122-4, 1 77—8 
measured, 78 
values of, 78-9 



Index 391 


Elasticity of technical substitution, 1 90 n 
Entrepreneur, 51, 86, 92, 127, 270, 272, 
353 

Equilibrium 
of firm 

m bilateral monopoly, 393-62 
passim 

m monopolistic companion, 298- 
301 

in monopoly, 281 -4, 287-8, 290 2 
m inonopsonisiic c orripc tition, job- 
308 

m monopsony, 309 0 
m oligopoly, 321-93 passim 
n pine companion, (>8 70, 99- 
101, 139 49, 14.8 33, ibo-2 
general, 244, 24b 7, 2"„ 7 
of house hold, 19, 167, 181-4 
of lnclusti y, 1 2 1 , 1 24, 273 
post -lax, 1 19 
Equihbi mm puce 

long-run, 121,124 9,211-12,233 237 
move me nt towards, 122 6 2 55 G 
marke t, 1 10 

short-run, 10G, 1 10, sho, 263 

ino\ em< nt tow lrds, 1 08-13, 269 6 
Expansion tilt < t 1 92 n 
Expansion pah, 64 G, 148 50, 13211, 
1 r )4* i 8 ^ * 

Expenditure-consumption curve, 17-18, 
21,22 

Fxtemal disc conoimc s, 1 32 3,137 
External economies, 1 31-2, 133, 137 

Factors ofpxoduc lion, 45, 99, 22 
c lassilie ation ol, 2 1 9-20 
fixe d, Go, 79 80, 81 , 85, 87-8, 90 
pne ing of, 209-40 
Federal Tiade Commission, 289 
Feline r, \V , 329 n, 342 n 
Firm 

d< scribed, 44 

objective of, 44, 46-7, 48, 68-9, 76, 
80, 147 

purchase plan of, 1 38-63 passim 
sales plan of, 44-103 passim 
Fixed costs, 47, 68, 90-2, 96, 160-1 
Fixed proportions, 55-6, 371, 380-1 
Free competition, 266 
Friedman, M., 299 n 
Friedman, Rose, 37m 
Fnsch, O. R., 23 

Frisch, Ragnar, 327 n, 328 n, 329 n 


Tull-cost pricing (see average -cost 
pricing) 

Functions ol puces, 248-50 

Gene ral analysis 

ol consequences of event, 244-7 
describe d, 240, 2434 
use sol 247 

Gibbtn,, Di John, 114 
Gilhn good, 2i, 23, 27, 30 31, 34, 35, 
{6 41, 132 n 
Gil T ui, Sir Kobe rt, 21 n 

Hale v, B F , 371 n 
1 1 ill, R 1 , 339 n 
1 f ivi k , F \ , 2b 4 n 
Hie ks, J R , 2G n 260 n 
Hitch C J , 3 jq n 
He mocc rif ity 

ol cut re pitnturs, 1-3 319 
of hr ms, 272 3 
of productive sc rwee s, 2 ~o 2 
of products, 2G 1-2, -.74, ^20 
House hold 
disc ribed, 1 

pint h isc plan of, 1-43 passim 
sale s pi in of, 1 G j 208 pa s c im 
Hut wn /, L , 384 n, job 11 

Idt al type, 263, ^74 

ol monopon tic competition 297 
of mouopolv 280 
ol mon ipsony, 304 
of competitive oligopoly, 321 
Immobility of recounts, 178-7, 312-15 
Impel feet r ornpe tition, 308, 3G3, ,Gg 
Income distnbution 

md pattern of economic activity, 
291-2 

and propc n&ity to consumc/save, 194- 
19b 

Income effect, 21 3,33,41,170,173 
Income-elasticity ol demand 
define a, 3i, 39 
measurem nt, 39 
s crinfic am values, 39 
Incoherence curves, 7-24 passim , 26-7, 
166, 181-3 
defined, 7 

shape of, 8-12, 42-3, 52, 166, 173, 
182 

Indifference map, 11-a^pasnm, 50, 166, 

>73 1 8a, 354 



Indifference surface, 25 
Indivisibility of resources, 84-5, 86, 88, 
96,271-2,295,313,319 
cost, 96 

institutional, 85 
and planning curve, 100 
and proiits, 315-16 
technical, 85 
Industry, 309 n 
Inferior goods, 18-19, 3 2- 4 » 4 1 
Interest-elasticity of saving, 187 
Intermediate period, 101-3 
Investment 
expenditure, 234, 237 
Rood, 234 

Iso-cost lines, 61-2, 63, 148, 149, 150 
Iso-elastic demand curves, 288, 341, 365 
Iso-product curve {see Isoquants) 
Iso-profit curves, 322-5, 333-4 
Isoquant map, 57, 58, 62, 79, 104 
Isoquants, 52-60, 38 1 -2 
defined, 52 
shape, 53-7, 150 
relation between, 57 -60 
Isoquant surface, 82 

Joint production, 371-4 

Kahn, R. F., 373 n 

Kaysen, C., 38 \ n 

Kinked demand curve, 339-42, 365 

Knight, F. H., 129 n 

Knowledge 

and perfect competition, 268 

and profits, 31 5 

and pure competition, 263-4 

Law of diminishing returns {see Law of 
non-proportional returns) 

Law of non-proportional returns, 60-1, 

82-5. 93. 98 

and cost behaviour, 65-7, 74, qB 
and demand for factors, 140, 143 
Law of variable proportions {see 1 .aw of 
non-proportional returns) 
Leadership models of oligopoly, 329- 
39 

Leisure, 165-7 

Linear programming, 379-84 
Long-run average cost curve {see Plan- 
ning curve) 

‘Long-run' equilibrium of interest rate, 
233-7 


Long run or long period, 48, 81, 134, 

> 75 . > 78-9 
Luxuries, 39 
Lynch, David, 338 n 

Machlup, F., 308 n, 338 n, 375 n 
Macroeconomics, 233 
Makower, I leien, 384 n 
Management, 84, 86, 88, 98 
Marginal analysis, 76, 375, 378-9, 3 8 3 
Marginal-average relationship, 74 n, 
143 n 

Marginal costs 

long-run, 100-1, 122, 299 
short-run, 74, 75, 80, 83, 100, 154, 
283 

Marginal input, 153-4 
Mai gm al physical productivity, 142, 
1 43, 161 

and maiginal input, 154 
Marginal propensity to consume/save . 
189-90 

Marginal rate of substitution, 9 n, 12, 
15, 182 n, 263 

Marginal rale of let hniral substitution 
clelmcd, 55 

and elasticity of demand for factors, 
150 1 f 

related to marginal inputs, 153-4 
related to pri< e ratios, 6 1, 265 
Marginal rale of time piefcronte, 182 p 
Marginal revenue, 283-4 
and average revenue, 284 
discontinuity in, 34 1 , 565 
and price-elasticity of demand, 283, 
284-5, 341 

Marginal revenue productivity, 144, 
147. 154, 161-2, 305 
and demand for factors, 145, 146, 155 
Marginal supply price 

in bilateral monopoly, 358, 359 
in monopsonistic competition, 307 
in monopsony, 305 

Market behaviour, 258-78 passim , 279 
Market classification, 274- 8, 279 -80 
Market (or total) demand 
for product, 30-1, 42, 104 
for productive service, 156-9, 163 
Market-divider, 289 
Market (period) equilibrium price, no 
Market morphology, 254, 258 -78 passim 
Market period, 48, 133, 134 
Market-sharing, 347-50 



Market (or total) supply 
of product, 76-7, 1 01, 104 
of productive service, 174, 176-7, 
193-4 

Marschak, J., 384 n 
Marshall, Alfred, 225 n, 260, 354 n 
Mathematical programming, 379-64 
Maximisation of satisfaction, 4, 5 n, 12, 
15,24,167 

Medium of exchange, 229-3 1 
Methods of consumption, 13^ n 
Methods of production, 48-9, 86-7, 89, 

94-5.379-So 
changes in, 129-31, 137 
and costs, 94-7 
Mobility of resources, 267-8 
Monetary authorities, 232 
Money 

as asset, 198, 206, 227-9, 231, 2 35 
demand tor, 204, 206, 229-31 
as medium of exchange, 229-31 
as numeraire, 26 
supply of, 228-9, 231 
Monopolistic compettion, 260, 297-304 
and chain oligopoly, 303-4 
compared with competition, 300-I 
defined, 277, 297 
equilibrium of firm in, 298 
equilibrium of group ir£ 299-300 
and resale price maintenance, 304 
Monopoly, 260, 276- 7, 280-97 
*and advertising, 290-1 
bilateral, 277, 353-62, 384-7 
comparison with competition, 296-7 
defined, 276-7 
genesis of, 294- 6 
models of, 280-94 
natural, 294 

and new enuy, 292-4, 326-7 
objectives of, 280, 285-6, 293, 295 
and price discrimination, 286-9 
and product differentiation, 292 
‘trilateral’, 368 

Monopoly profits, 312, 315-16 
Monopoly rents, 312 
‘Monopoly’ solution (in oligopoly), 
344-7 

Monopsonistic competition, 306-8 
Monopsony, 277, 304-6 
Morgenstern, O., 384 n 
Morris Minor Operation Manual, 1 14 
Multi-product firm, 131, 371-4, 378, 
379 


Natural monopoly, 294 
Necessities, 39 

Net revenue, 64, 68-9, 76, 100, 102, 192, 
26 2 

Neumann, J. von, 384 n 
New entry, 292-3, 302, 309 
effects of, joo, 308, 310-1 1 
obstacles to, 267, 295-6, 31 1-12 
Non-price competition, 347 
Non-proportional returns (see Law 
of . . .) 

Numeraire, 26, 255 

Obsolescence, 91, 162 
Oiler curve, 335, 359 
Oligopoly, 260, 297 n, 320-53 pasrim 
chain, 303-4 
collusive, 344-7, 342-53 
Com not model of, 321-9 
defined, 277, 320 
leadership models of, 329-39 
Oligopsony, 277, 353 n 
Open- market operatic ms, 229, 232 
Opheluruty, 4 
Opportunity cost, 222 n 
Or din try share 
characteristics of, 199 
defined, 197 
demand for, 206 -7 
Output follower, 330-1 
Output lcade*r, 330-1, 357, 359 
Oxford Dictionary, 39 

Parameter of action, 329, 333, 343, 346, 

3 tO 

Partial analysis 

advantages of, 242-3 
described, 240, 241-2 
Patents, 267, 277, 296, 312, 315 
Patinkin, D., iqi n 
Pattern of economic activity, 250-3 
Peacoc k, A. T., vii 

Perfect competition, 254, 260, 265-73, 
278, 235,319 

and pure competition, 273 
and welfare economics, 273-4 
Pf « ket knowledge, 262-4, 268 
Phelps Brown, E. H., 257 n 
Phillips, A. W. H., vn 
Physical goods 
as assets, 197 
characteristics of 199 
Pigou cflect, 1 91 



Planned consumption expenditure, 2-3, 
183 

changes in, 16-19, 34* 39 
Planning curve, 99-100, 102-3, I2I ~4> 
131-2, 137, 155-6, 161 
Planning period 

for firm, 47-8, 67, 75, 101-3 
lor household, 24 
Positive economics, 31-2, 262 
Potential competition, 293 
Preference share, 197 n 
Present value 
of bond, 200 n 
of machine, 161-2 
Price agreement, 350-1 
Price-consumption curve, 19-20, 21, 27, 
i68> 355 
Price t ontrols 

maximum, 116-17, 3^6 8 
minimum, 117-18 
Price determination 

of productive services, 209-22 
wage-rates, 209- 1 3 
durable* good>, 216-17 
services of durable goods, 217-20 
of products 

short-nm, 105 13 
long-run, 121-6 
vat tables allectmg, 276 
Price discrimination, 286-9 
Priee-clastinty ot demand, 34-9^ 289 
defined, 34 
and effect ol tax, 1 19 
infinite, $6, 37 

and marginal revenue, 283, 284-5, 
288, 341 

measurement of, 35-6, 37-9 
point-, 37 

practical importance of, 38 -9 
for productive service, 146, 150-1, 
156, 158-9, 162, 163 
and slope of curve, 3b- 7 
and total revenue (expenditure), 37- 
38, 281-2 

unity, 36, 134,204,37311 
values of, 36 
zero, 36, 37 

Prirc-elasticity of supply (see Elasticity 
of supply) 

Price fluctuations, in, 124-6 
Price follower, 337 

Price leadership, 337-9, 340, 342, 367 
Price line (see Budget line) 


Price maker, 274, 289, 29a, 301, 355 

357* 359» 373, 37^ 
interdependent, 277 
Price mechanism, functions of, 248-50 
Price-offer curve, 355, 359 
Price stability, 341, 3G4-5 
Price taker, 258, 259, 261, 262, 265, 274, 

355, 357, 373* 3«3 
Process, 380, 383-4 
choice of, 381-2 
Process lines, 381, 382 
Product, delined, 45 
Product differentiation, 291-2, 300-1 
Product indifference cune (ue Iso- 
quant) 

Production possibilities 
intermediate period, 102-3 
long-run, O1-90, 98, 103 
short-run, 49-61, 77, 79, 82 
Productive services, defined, 45 
Profu-in difference curves 
described, 322 -3 
shape of, 323 -5, 333-4 
Piohts, 308 19 

causes of, 3 1 1 -18, 3 19 
joint (in ohgopol} 1, 34 j-7 
monopoly, 312,315-16* 
and pioht, 308 9 
pure. 312, 318, 319 

Propensity to consume/save, 188-90, 
193-6 

Purchase plan of firm, 45-8, 63, 69, 138- 
163 
choit e of 

in long-run, 155-6, 1 39-62, 382 
in short-run, 69, 139-41, 142-5, 
MS-55 

described, v, 45, 138 
influence of time on, 47, 48 
revisions in 

in long-run, 162-3 
in short-run, 146-8, 155 
Purchase plan of household, 1-43 passim , 
49-50, 103, 105 
described, v, 1-4, 15 
illustrated by indifference curves, 5- 
15 

objective of, 4, 12, 15 
revisions in, 4-5, 16-25, 31, 33-41 
Purchase plan of monopsonist, 305-6 
Pure competition, 254, 261-5, 278, 285 
and perfect competition, 273 
and welfare economics, 273-4 



Index 


Quantity-adjuster, 258, 261, 355 
Quasi-rent, 225, 315 

Rate of interest, 92, 162, 164, 194, 226- 
239 passim 
dt fined, 226 

dt termination of, 226-39 
nominal, 226 n 

and productivity of investment goods, 
237 
pure, 239 

and saving plan, 182, 185-7, 193 
Rationing, 1 17, 366, 367 
Rt action curve, 325-6, 33 4 -5 
Relative prices, vi 31,77,103,1078 
of productive services, 209 40 
of products, 10 j. 37 passim 
in long-run, 121-6 
in short-run, 104 20 
of products and si rvices, 2 4 1 57 
Rt lame str< ngth, 352-3, 362, 368 
Rent 

as price, 217 iq 220 
as sm plus, 222 6 
Ri pi iccmcnt cost 310,311. 

Resile pi ice maintenance, $04 
Rcvc nuc 

aveiage, 73, 7 >, 284 
combined 111 ugin il, 344 
gross, 4 4, 4 5, 46 
nnrgmal, 283 4, 341, 365 
m iMinum ma\imorum net, 1 21, 291 - 
-lOJ.'iM ?. 3*6-7 
nt t, 68 9, 76, 100, 102, 192, 262 
tot il, 47, 68, 70 3,83,101 
Revenue contoms, 373 
Ridge lines, 57, hi (y y , 89 
Robinson, C A G 375 n 
Robinson, Joan, 22 1 n, 222 n, 260, 288 n 
Rugglcs, R , 377 n 

Safctv-niargm, 317, 318 
Saddle -point, 386 

Sales plan of firm, 31, 42, 44 80 pamm, 
81-103 passim, 373-4 
in intcrmeeiiate period, 101 -3 
in long-run, 81 103 
choice of, 99-101, 382 
in short-run, 44-80 
choice of, 68-70 
data on which based, 48-9 
dtsciibed, v, 44-5, 46 
influence of tune on, 47-8 


395 

objective of, 44, 46-7, 68-9, 70 
revisions in, 48, 50, 69, 70-7, 79-80 
Sales plan of house hold, 164-208 passim 
described, v, 164 
for labour, 165-78 
for land, 178 80 
Sales plan of monopolist, 281-4 
Samue Ison, P A , 2 J7 n 
Satisfaction 

maxi mum, 4, 511, 12, 15,24, 167, 262 
no nitasure of, 6, 52 
Saving, 180, 194, 234 
negitive, 188 
Sa\ ing plan 
of firm, 192-4 
of household 180 92 pawm 
choice of, 181 3 
and 111 1< lest rite , 185 7 
revisions in, 183 <j2 

50 mgs 3,24, 194, 1 9b ?07 
distinguished from saving, 180 
distribution between money and 

bonds 200 \ 
t fit c t mi s iving pi in, 191 
nu.nn* 1 in whit h held, 196 7 
mom)-, it)8 
Savings pi in, 196 .,07 
choic e of, 200 
objective of, 199 2 >0 
re v isiom in, 202-5 

51 xh c licet 152 n 
v e hue id< 1, F , $ , } n 
Sc ilO\ skv, 1 , 153 n 
Se opt of tcononue s, v 
Sexton G G , *75 11 
Sh k klc, G L S , vn 

Sh >it-runoi shoi t-penod, 48, 50, 77 87, 
121, 1 >4 175, 178 9 

Sp* 1 ific tax, 1 1 8 it) 

Speculative demand for money, 232, 
2*5 

Stiglcr, G J , 259 n, 371 n, 377 n 
Sli Ate gy, 3P4 6 

Stocks and 'lows, 159, 180, 194, 197, 
228 

Sto R., 384 n 
Subsidie s, effects of, 128-9 
Substitutes, 41, 235, 302 
Substitution effect, 22 3, 33, 152, 170, 
173 

Substitutes in production, 54-6, 151 
246 

Supply of bonds, 227 




